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THE  CRANBERRY  GIRDLER 

(Crambus    topiariiis  Zell. ) 

By  Samuel  H.  Scuddeh,  Cambrkhje,  Mass. 

Late  iu  June  of  last  year  my  attention  was  called  by  Mr.  G.  R.  Briggs, 
of  Plymouth,  Mass.,  to  the  injury  done  by  some  insect  to  cranberry 
meadows  under  bis  care.  He  suspected  that  certain  moths  then  flying 
in  some  numbers  over  the  bogs  might  be  connected  with  it.  I  visited 
the  plantation  on  July  3  and  September  23  and  again  this  year  on  July 


Flo.  l.  —  Crambvs  topiarius  :  a,  egg,  with  summit  inucli  enlarged:  6,  mature  larva ,  c,  one  of  the 
abdoiuin:il  segments  of  larva;  d,  clirysalis;  e,  nest  of  young  larva  in  grass;  /,  iraago— all  enlarged, 
(a  and  e  after  Felt ;  other  figs,  original.) 

18.  On  the  first  visit  a  number  of  moths  were  taken,  nearly  all  of  one 
species,  which  was  later  determined  for  me  by  Prof.  C.  H,  Fernald  as 
CramOKS  topiarius  Zell.  All  the  specimens  of  the  moth  then  brought 
home  alive  for  breeding  proved  to  be  males,  but  on  my  visit  this  year 
I  procured  some  females,  which  readily  and  at  once  laid  in  confinement. 

1 


It  seemed  at  first  improbable  that  tlieCrambus  could  be  the  cause  of 
the  mischief,  as  the  species  of  this  genus,  so  far  as  I  was  aware,  were 
known  to  feed  only  on  Graminetie  and  particularly  on  common  grasses. 
Mr.  Felt  has  lately  found  that  some  of  them,  including  this  species,  will 
feed  also  on  Rumex,  though  all  apparently  prefer  grasses.  On  my  visit 
last  autumn  I  was  better  able  to  examine  the  nature  and  extent  of  the 
injuries  caused  by  the  larva  and  to  obtain  specimens  nearly  or  quite 
mature.  The  precise  depredators  had  been  readily  found  by  Mr.  Briggs 
and  the  men  in  his  employ  at  work  about  the  running  portion  of  the 
plants  extending  along  the  surface  of  sand  in  the  stratum  of  fallen 
leaves  which  always  covers  an  old  cranberry  bog,  and  from  which  the 
delicate  clusters  of  new  rootlets  take  their  rise;  square  rods  of  the 
meadow  were  scorched  as  by  fire,  in  some  places  a  half  acre  or  more,  and 
everywhere,  but  especially  along  the  borders  of  the  portions  of  the  fields 
attacked,  the  larva?  could  be  found  in  filmy  silken  galleries  following 
the  prostrate  stems  or  runners,  into  the  surface  of  which  they  had 
everywhere  eaten  their  way,  destroying  the  vital  part  of  the  plant  and 
often,  especially  next  the  base  of  the  runners,  deeply  girdling  the  stems. 

Besides  collecting  a  number  of  the  largest  larv»  and  taking  them 
home  to  rear,  a  large  sod  containing  others  was  transported  to  Cam- 
bridge and  placed  in  a  favorable  position  for  their  hibernation.  By 
cursory  examination  from  time  to  time  it  was  proved  that  the  larvae 
formed  their  coarse  cocoons  of  mingled  sand  and  silk  just  at  the  surface 
of  the  ground  late  in  the  autumn  (about  November),  remained  in  the 
same  stage  within  the  cocoons  until  the  latter  part  of  May  or  early 
June,  when  they  changed  to  chrysalis,  and  after  about  a  month  reap- 
peared as  moths,  when  their  identity  with  the  supposed  culprit  flying 
at  large  over  the  bogs  in  the  first  days  of  July  was  proved.  The  cages 
were  kept  in  a  cellar  until  the  moths  appeared,  all  of  which  were  males, 
and  came  out  July  6  and  7. 

This  would  appear  to  be  the  normal  habit  of  life  of  this  creature  on 
the  Plymouth  cranberry  bogs,  and  the  record  of  Mr.  Felt  shows  the  moths 
flying  at  Ithaca,  N.  Y.,  in  July  only.  But  Prof.  John  B.  Smith  states 
that  he  has  taken  the  moths  on  cranberry  bogs  in  Ocean  County,  N.  J., 
in  May,  and  Mr.  Briggs  tells  me  that  some  vines  which  were  green 
immediately  after  the  spring  i)lowing  died  before  the  month  of  July, 
apparently  from  the  attacks  of  the  same  insect,  as  if  caterpillars  which 
had  })assed  the  winter  fed  again  in  the  spring  before  pupation ;  so  it 
may  be  that  there  is  some  considerable  time  variation  in  the  maturity 
of  the  larva.  Mr.  Felt  also  states  that  "  in  the  spring  the  larva'  com- 
plete their  growth." 

The  damage  done  at  Plymouth  was  considerable;  great  patches  of 
scorched  vines  could  be  seen,  sometimes  a  half  acre  in  extent,  in  which 
not  only  the  year's  crop  had  failed  but  the  i)lants  were  almost  entirely 
destroyed;  and  considerable  areas  were  seen  where  the  damage  of  pre- 
vious years  had  compelled  replanting.     There  was  this,  however,  to  be 


\ 

said:  The  damage  was  local  and  by  no  means  universal,  and  a  localized 
pest  is  more  easily  combated  than  one  which  appears  everywhere. 
Some  meadows  were  entirely  free,  though  for  no  apparent  reason.  On 
inquiry  I  could  not  find  that  there  was  any  relation  whatever  between 
the  affected  fields  and  the  vicinity  of  grass  land  where  the  Crambus 
might  also  live. 

At  the  time  I  first  visited  the  spot,  Mr.  Briggs,  thinking  it  probable 
that  the  moth  then  flying  was  at  the  root  of  the  trouble,  had  lighted 
torches  on  the  affected  bogs,  but  an  examination  of  the  tarred  stand- 
ards on  which  they  were  placed  did  not  indicate  that  they  had  been 
very  effective;  at  that  time,  however,  to  judge  from  those  captured, 
only  males  were  flying.  Mr.  Felt's  observatious  on  those  captured  in 
Ithaca  in  trap  lanterns  (Bull.  04  Corn.  Univ.  Agr.  Exp.  Station)  show 
only  fifty-nine  captured  in  thirteen  nights  between  July  5  and  28,  of 
which  only  eight  were  females.  This  mode  of  attacking,  therefore,  does 
not  appear  very  hopeful. 

Experiments  made  by  Mr.  Briggs  showed  that  the  larvjB  would  bear 
submergence  in  water  in  the  autumn  for  more  than  four  days  without 
death,  and,  therefore,  no  flooding  that  would  not  injure  the  crop  could 
be  undertaken  at  the  period  of  their  greatest  ravages.  That  the  win- 
tering caterpillar  within  its  cocoon  can  endure  any  amount  of  submer- 
gence is  proved  by  the  fact  that  the  flooding  of  a  bog  for  the  entire  win- 
ter does  not  destroy  the  pest  upon  that  bog.  It  would,  however,  appear 
probable  that  as  the  larva?  do  not  go  into  cocoons  until  close  to,  or  in, 
liTovember,  and  as,  by  Mr.  Briggs'  experiments  in  submerging  the  bog 
directly  after  picking  the  crop,  larvjB  were  found  quite  destroyed  after 
five  days'  immersion,  the  best  means  of  attacking  the  insect  would  be 
to  pick  the  crop  from  aft'ected  bogs  at  the  earliest  time  j)ossible,  say 
very  early  in  October  at  the  latest,  and  immediately  to  flood  the  bog 
for  a  full  fortnight.  As  a  preventive  against  any  serious  outbreak  it 
would  be  well,  wherever  the  insect  has  been  known  to  do  any  damage, 
to  flood  all  bogs  for  a  week  sometime  in  October.  In  this  way  it  would 
seem  as  if  at  no  time  would  a  crop  be  likely  to  suff"er  any  serious  dam- 
age from  this  insect.  A  furtlier  way,  suggested  to  me  by  Mr.  Briggs, 
would  be,  late  in  autumn  or  early  in  spring,  preferably  in  the  former, 
to  thoroughly  burn  over  all  territory  which  had  actually  been  destroyed 
by  the  insect,  a  work  which  the  litter  of  dead  leaves  would  render 
simple  and  efticacious.  Mr.  Briggs  has  already  tried  this  with  success, 
and  has  also  met  with  some  success  in  autumn  flooding,  although  he 
has  only  tried  it  for  a  week  or  less.  A  fortnight  would  hardly  injure 
the  plants  and  would  be  more  surely  eflScacious. 

To  render  this  account  more  complete  we  append  the  few  remarks 
upon  it  made  by  Mr.  Felt  in  his  recent  account  of  this  insect  (/.  c,  pp. 
75,  76) : 

The  species  is  very  prolific;  one  female  laid  seven  hundred  eggs,  tliree  linndred 
being  laid  the  first  day.     This  is  undoubtedly  above  the  average.     The  eggs  hatch 


in  about  ten  days.  The  young  larviP  are  ve-ry  active  and  strong;  they  soon  begin  to 
construct  the  typical  cylindrical  nest  (see  e,  copied  from  Felt),  composed  of  web 
and  an  outer  layer  of  bits  of  .dry  grass.  The  bits  of  grass  are  cut  with  great  regu- 
larity, being  about  2"'"^  by  75""".  In  these  nests  the  larvje  retire  when  not  feeding. 
The  larvje  feed  upon  the  common  grasses.  .Some  were  observed  to  eat  considerable 
sheep  sorrel  (Ritmex  acetoseUa).  The  larva?  feed  mostly  at  night,  and  occasionally  a 
blade  of  grass  was  cut  off  and  the  end  drawn  into  a  nest.  As  cold  weather  came  ou 
the  larvfp  became  more  dormant,  the  nests  were  made  thicker,  and  finally  iu  Novem- 
ber the  tops  of  the  nests  were  closed.  The  winter  is  passed  iu  the  larva  state.  In 
the  spring  the  larva?  complete  their  growth  and  then  transform,  and  emerge  in  July. 
The  following  are  descriptions  of  the  insect  in  its  several  stages,  so 
far  as  yet  known : 

Imago  (/) :  Fore-wings  above  of  a  pale  straw  color,  growing  pale  buff  apically 
heavily  marked  with  blackish  fuscous  of  varying  shades  and  with  silver;  the  latter 
is  mostly  confined  to  two  subapical  cross-bands,  the  upjier  half  of  the  inner  and  the 
whole  of  the  outer  oblique,  the  inner  beuf  just  above  the  middle  and  crossing  the 
entire  wing  (excepting  that  it  fails  to  reach  the  costal  margin  above),  the  lower  half 
at  nearly  right  angles  to  the  upper  half  and  subparallel  to  the  outer  margin;  the 
inner  baud  is  bordered  interiorly  with  brown  which  extends  to  the  costal  margin; 
a  broad  stripeof  silvery  gray  tapering  apically  follows  the  subcostal  vein  to  the  end  of 
the  ceM  and  four  fuscous  longitudinal  stripes  reach  nearly  or  quite  to  the  inner  sil- 
very band,  the  uppermost  more  or  less  mingled  with  buff  following  the  costal  edge 
for  nearly  a  third  its  length  and  then  running  a  little  obliquely  across  the  upper 
extremity  of  the  cell,  the  next  tinged  with  silver  so  as  to  become  pearl  gray  extend- 
ing along  the  middle  of  the  cell;  the  other  two  follow  the  median  and  submediaa 
iiervures;  three  other  short  longitudinal  fuscous  lines,  much  overlaid  aud  concealed 
by  silver,  follow  the  nervules  beyond  the  cell,  while  a  supplementary  brownish  and 
oblique  line  intervenes  between  the  oblique  portion  of  the  costal  stripe  and  the  inner 
maroining  of  the  inner  silvery  baud ;  the  extreme  outer  margin  of  the  wing  has  a 
black  line  on  the  upper  half,  and  on  the  lower  half  at  the  nervule  tips  three  or  four 
black  points ;  the  fringe  is  silvery.  Hind-wings  uniform  silvery  gray,  narrowly  edged 
on  the  ixpper  half  of  the  outer  border  with  pale  brown,  the  fringe  silvery  white. 
Expanse  of  fore  wings,  S  15'"'";  9  17'^"\     Described  from  four  bred  malee. 

ji^gq^ — When  first  laid  pellucid  white,  obovate,  broadly  rounded  at  both  extremi- 
ties, but  slightly  more  so  at  base  than  at  summit,  broadest  barely  below  the  uii  Idle, 
0.36™"'  high  and 0.3'"™  broad,  with  about  twenty-three  straight  and  vertical  riln  of 
slight  elevation  reaching  to  the  dome  of  the  siimmit,  their  interspaces  crossed  by 
finer,  horizontal,  raised  cross-lines  which  traverse  also  the  vertical  ribs,  giving 
them  a  beaded  appearance,  the  surface  thus  broken  up  into  quadrangular  cells 
whose  length  (the  width  of  the  interspaces  between  the  ribs)  in  the  middle  of  the 
egg  is  0.04'""',  and  whose  height  is  scarcely  0.02""",  the  surface  itself  very  delicately 
shagreeued.  On  the  dome  of  the  summit  the  surface  is  broken  into  polygonal  cells 
which  are  about  0.04"""  iu  diameter  below  aud  grow  smaller  toward  the  apex. 

The  eggs  were  laid  in  couliuement  upon  the  stem  of  the  cranberry. 
They  hatched  in  seven  days. 

The  figure  given  by  Felt,  here  copied  (a),  represents  the  egg  as  less 
regular  than  it  should  be,  and  the  cross  lines  are  not  accurately  drawn, 
a  feature  exaggerated  in  the  copy. 

Larva  (fir at  stage).— Head  diameter,  0.2"""  ;  body  diameter,  0.125"^"';  length,  O-gg™"". 
General  color,  a  smutty  white;  head,  a  little  darker  than  the  rest  of  the  body. 
Scattered  hairs  occur  on  the  head;  numerous  small  dark-colored  tubercles  occur  on 
the  body,  each  bearing  at  least  one  hair.     (Felt.) 


Larva  {last  stage)  (b,  c). — Head  shining  luteo-castaneons,  the  ocellar  field,  labrum 
and  clypeus  black.  Body  pallid  fuliginous,  the  harder  parts  glistening;  dorsal 
shield  of  first  thoracic  segment  Inteous,  inconspicuous;  surface  covered  with 
longer  or  shorter  erect  bristles,  which  are  very  fine  and  taper  to  an  exquisitely  fine 
point;  they  arc  Mackish  at  base,  but  beyond  testaceous;  the  longer  ones  are  nearly 
as  long  as  the  breadth  of  the  body  and  are  situated  in  lateral  and  infrastigmntal 
series;  the  shorter  ones  are  hardly  as  long  as  the  segments  and  are  distributed  on 
the  sides  of  the  body;  there  is  also  a  series  intermediate  in  length  and  laterodorsal 
in  position,  situated  in  the  middle  of  the  larger  anterior  division  of  the  segments, 
while  the  lateral  series  lies  on  the  smaller  posterior  section;  nnder  surface  and  pro- 
legs  pallid;  legs  pallid,  the  claws  luteous.     Length,  15'""'. 

Chrysalis  (d). — Nearly  nuiform,  very  jiale  honey  yellow,  more  pallid  beneath;  the 
wings,  excepting  at  base,  with  a  very  slight  olivaceous  tinge,  all  tlie  thoracic 
and  the  first  two  abdominal  segments,  as  well  as  the  wings  and  legs  finely  edged  at 
the  incisures  with  dark  castaneous,  darkest  near  the  head;  all  the  abdominal  seg- 
ments are  bordered  posteriorly,  at  least  on  the  dorsal  surface,  with  pale  testaceous; 
lips  of  spiracles  fuscous;  cremaster  blackish  or  blackish  fuscous.  Length,  7.75'""'; 
breadth,  2.25""". 


TWO  PARASITES  OF  IMPORTANT  SCALE-INSECTS. 

By  L.  O.  Howard. 

There  is  a  destructive  scale-iiisect  known  as  AspUUotns  vvw  Cornst. 
whicli  infests  the  lower  part  of  grape  vines,  from  the  ground  to  the 
shdots  of  second  year  growth,  and  frequently  clusters  upon  this 
portion  of  the  vine  under  the  rough  outer  bark  in  such  numbers  as  to 
seiiously  affect  its  vitality.  The  species  was  originally  described  from 
Vevay,  Ind.,  but  has  since  been  sent  in  to  the  Division  on  Entomology 
from  Louisville,  Ky.,  Kirkwood,  Mo.,  and  Lafayette,  Iiul.,  and  has  been 
found  by  Mr.  Pergande  and  Mr.  Lull,  members  of  the  office  force,  at 
Soldiers'  Home,  D.  C,  and  near  Beltsville,  Md.  A  closely  allied  species 
occurs  in  Europe,  but  Prof.  Comstock  considers  it  distinct.  Miss 
Murtfeldt,  in  studying  this  insect  at  Kirkwood,  Mo.,  observed  that  it  is 
preyed  upon  by  mites  of  the  genus  Tyroglyphus  and  that  it  is  also 
attacked  by  a  true  i)arasite.  In  November,  1S88,  and  October,  1889, 
she  sent  in  a  few  specimens  of  this  parasite,  which  proves  to  belong  to 
the  chalcidid  subfamily  Aphelininne,  in  which  it  forms  a  new  genus.  It 
is  described  below  nnder  the  name  Prosimlia  murifehUn  n.  g.  et  n.  sp. 

The  well  known  and  widespread  scurfy  bark-louse  of  the  apple 
{Anpidiotus  fiirfiirus  Fitch)  is  a  common  denizen  of  apple  orchards 
throughout  the  eastern  United  States.  It  was  tirst  described  by  Dr. 
Pitch  in  the  Report  of  the  New  York  State  Agricultural  Society  for 
18.")G  and  was  subsequently  redescribed  by  Walsh  as  Coccus  harrisii  in 
volume  II  of  the  Practical  Entomologist.  The  species  affects  apple, 
crab,  cherry,  pear,  quince,  currant,  and  the  mountain  ash.  It  occurs 
from  Massachusetts  to  Kansas  and  seems  to  be  especially  abundant  in 
the  State  of  New  York,  No  parasite  of  the  species  has  hitherto  been 
discovered.    In  July,  however,  of  the  present  year,  a  number  of  speci- 


mens  of  a  very  handsome  aplieliniiie  were  reared  from  scales  found 
upon  a  crab-apple  tree  on  the  grounds  of  the  Department  of  Agricul- 
ture. 

This  parasite  proves,  on  careful  examination,  to  be  identical  with  a 
form  described  by  Mr.  Ashmead  as  Centrodora  cUsiocam])a'  (Proc-  Ent. 
Soc.  Wash.,  vol.  iii,  p.  10).  The  opportunity  which  this  roaring  has 
afforded  for  a  close  study  of  fresh  specimens  shows  that  it  does  not 
belong  to  Forster's  genus  Centrodora  and  I  have  felt  obliged  to  erect 
a  new  genus  to  contain  it.  It  is  described  below  as  Ahlerus  cUsiocampa; 
(Ashm.).  The  specific  name  is  unfortunate  in  its  signification,  since,  in 
my  opinion,  the  true  host  is  Ohionaspis,  and  not  the  egg  stage  of  Clisio- 
campa. 


-Prospalta  murtfeldtii 


female,  greatly  enlarged  (original). 


Prospalta*  gen.  nov. 
Female. — Anterior  wiugs  with  no  oblique,  transverse,  hairless  line  below  stigma. 
Antenna'  8-jointecl;  club  Sjointed;  all  joints  subequal  in  length;  first  joint  of  club 
widest.  Head  transverse;  ocelli  at  corners  of  an  oblique  angled  triangle.  Thorax 
wider  than  head;  mesoscutar  parapsides  club-shaped,  broadening  suddenly  on  distal 
side;  scapnhe  extending  anteriorly  to  swelling  of  paraj^sides;  metascutellum  broad 
and  short;  legs  rather  stout;  all  tarsi  short;  first  joint  of  hind  tarsi  only  as  long  as 
second ;  first  joint  of  middle  and  front  tarsi  longer  than  second.  Ovipositor  slightly 
extruded.  Wiugs  long  and  broad;  submargiual  vein  reaching  nearly  to  middle  of 
wing;  marginal  much  shorter  than  submarginal;  stigmal  very  short,  its  anterior 
border  nearly  parallel  with  costa,  its  posterior  border  extending  into  disk  of  wing 
at  an  angle  of  45°  with  costa;  outer  margin  of  fore  wing  with  rather  short  cilia; 
under  margin  of  hind-wings  with  somewhat  longer  cilia.  First  abdominal  joint 
much  the  longest;  abdomen  on  the  whole  eijualing  thorax  in  length;  whole  body 
tapering  gradually  from  teguhe  to  tip  of  abdomen. 


Prospalta  murtfeldtii  n.  sp. 

i^f waif. —Length,  0.69""";  expanse  1.7""";  greatest  width  of  fore- wing,  0.3"'"\ 
Surface  of  body  nearly  smooth;  scutellum  slightly  shagreened.  General  color 
light  yellow  ;  mesoscutum  with  brownish  patch  covering  entire  disk ;  mesoscutellura 

*  Y[poa-r:alTu,  nom.  prop. 


with  two  large  brown  patches,  one  each  side  of  middle  line;  scapulae  each  with  a 
l)rown  patch;  metanotmu  brownish;  base  of  abdomen  brown;  tip  of  abdomen  also 
brown;  antenna;  brown  with  the  exception  of  joints  2  and  3  of  the  funicle,  which 
are  whitish;  all  cox*  and  femora  light  honey  yellow,  except  that  hind  femora  are 
dusky  at  base;  front  tibia?  with  a  dusky  ring  near  middle;  first  and  second  tarsal 
joints  of  fore  legs  dusky;  middle  and  hind  tibitie  each  with  two  dusky  bands;  first 
tarsal  joint  of  middle  and  hind  legs  dusky ;  wings  hyaline  with  a  fuscous  basal  patch 
and  a  triangular  median  fuscous  patch  with  its  apex  at  stigmal  vein  and  its  base 
reaching  somewhat  less  than  half  of  outer  hind  margin  ;  entire  disk  of  wing  densely, 
finely,  and  uniformly  ciliate. 

Described  from  fivebalsam-iuounted  female  specimens  reared  by  Miss 
Mary  E.  Murtfeldt,  at  Kirkwood,  Mo.^  from  Aspidiotus  uvcv.  Received 
l^fovember  4,  1888. 

To  this  genus  may  also  be  referred  Coccophagus  anrantii  How. 
described  in  Insect  Life  (vol.  vi,  p.  231). 

Ablerus*  gen.  nov. 
Female. — Fore-wings  with  no  transverse,  hairy  streak  below  stigma.     Antenn.^B 
apparently  only  7-jointed,  club  appearing  unjointed;  antennse  simple,  slightly  cla- 
vate;  scape  slender;  pedicel  as  long  as,  or  slightly  longer,  than  funicle  joint  1;  funi- 
cle joints  1,  2,  and  4:  subequal  in  length,  3  rather  shorter;  club  as  long  as  three  last 


I'IG.  3.— Ablerus  cUsioeainpce  (Ashm.) :  female,  greatly  enlarged  (original). 

funicle  joints  together,  furnished  with  two  minute  papillar  projections  at  tip ;  mesos- 
cutar  parapsides  clavate,  but  not  broadening  suddenly  into  a  club;  mesoscutellum 
transverse;  abdomen  semi-ovate;  ovipositor  extruded  for  more  than  half  the  length 
of  abdomen.  'Wings  short,  narrow;  marginal  vein  nearly  as  long  as  submarginal; 
stigmal  long,  slender,  one-third  length  of  marginal,  squarely  truncate  at  tip,  extend- 
ing at  a  very  slight  angle  into  disk  of  wing;  marginal  vein  with  three  principal 
bristles,  submarginal  with  one;  cilia  of  border  of  wings  as  with  Prospalta;  hind 
border  of  fore-wings  with  a  longitudinal  hairless  streak  and  a  slight  fold  extending 
from  base  of  wing  nearly  to  middle;  thickening  of  anal  margin  opposite  tip  of  mar- 

*"Ai32Tjpoc,  nom.  prop. 


8 

7 

giual  vein  of  liiiul  wings  seems  to  extend  forward  into  tbis  fold;  marginal  vein  of 
liind-wings  \\ith  closely  set  row  of  minute  bristles.     First  tarsal  joint  of  all  legs  as 
long  as  two  succeeding  joints  together.     Middle  tibial  spur  as  long  as  corresponding 
first  tarsal  joint. 
Ablerus  cl'siocampae  (Asbni.). 

Female. — Length,  exclusive  of  ovipositor,  0.7""" ;  ovipositor,  0.18'""' ;  expanse,  1.5"'"' ; 
greatest  width  of  fore  wing,  0.19"'"'.  Hairs  of  anal  spiracle  nearly  as  long  as  ovi- 
l^ositor.  General  color  black,  somewhat  metallic,  notal  sclerites  of  thorax  having  a 
greenish  luster,  while  abdomen  appears  bluish;  antenna'  black,  with  funicle  joints  2 
and  4  silvery  white,  and  apical  three-fourths  of  club  light  brown,  with  a  somewhat 
silvery  tinge.  Head  in  life,  and  shortly  after  the  insect  has  issued,  whitish,  with 
oc(ii)ut  yellow-brown  and  occipital  line  black  ;  brown  patch  Including  ocelli.  I'yes 
bright  red.  In  dry  mounts  the  head  shrivels  considerably  and  becomes  light  brown 
in  color.  Legs  dark  brown;  all  tibiis  with  a  silvery  white  distal  apex.  Spurs  of 
middle  tibiw  black;  tarsal  joints  1,  2,  and  5  dark  brown  or  black;  3  and  4  whitish. 
Fore-wings  with  pi-oximal  three-fourths  deeply  aud  uniformly  infuscated,  except 
two  light  longitudinal  streaks  near  base;  apical  one-fourth  hyaline  ;  discal  cilia  very 
minute,  but  closely  placed;  sparse,  however,  towards  distal  anal  portion  and  towards 
base  of  wing. 

Kedescribed  from  ten  freslily-issued  females  reared  July  0  and  7,  1894, 
from  female  specimens  of  Chionasjyis  fur/urus,  District  of  Columbia. 


THE  BUFFALO  TREE-HOPPER 

rs,  {Ceresa  hnhalus  Fab). 
By  C.  L.  Marlatt. 

The  adult  of  this  little  grass-green  insect  is  one  of  the  best  known 
of  the  common  species  fre(j[iienting  vegetation,  and  often  attracts  the 
curious  on  account  of  its  triangular  shape,  quick,  active  flight,  and  con- 
siderable vaulting  powers.  It  receives  its  peculiar  popular  name  from 
a  supi)Osed  similarity  in  shape  to  the  nuile  buffalo  or  bison.  The  thorax, 
or  pronotum,  is  greatly  enlarged  anteriorly,  projecting  laterally  in  two 
strong  horns,  and  is  distinctly  triangular,  as  shown  in  the  illustration 
(Fig.  4:^().  It  is  this  peculiar  shape  rather  than  any  knowledge  of  its 
habits  that  has  given  it  its  popular  interest.  During  the  last  eight  or 
ten  years,  however,  it  has  become  important  on  other  and  stri(;tly 
economic  grounds.  In  the  Mississippi  Valley,  especially  from  the  Mis- 
souri northwards,  well  up  into  Canada,  it  has  been  the  cause  of  very 
great  damage  in  orchards,  particularly  to  young  trees  and  nursery 
stock,  not,  however,  confining  itself  to  fruit  trees,  but  attacking  also 
all  sorts  of  shade  trees.  The  injury  is  due  solely  to  the  cutting  up  of 
the  limbs  by  the  female  with  her  saw-like  ovipositor  (Fig.  4./,  g)  in  the 
deposition  of  her  eggs,  in  which  particular  the  injury  is  not  unlike  that 
caused  by  the  ])eriodical  cicada,  and  frequently  is  scarcely  less  Ju 
amount  on  account  of  the  great  numbers  in  which  the  Ceresa  occurs. 
On  entering  a  badly  infested  orchard  in  the  latter  part  of  August,  or  in 
September,  the  buflfalo  tree-hopper  will  indicate  its  presence  by  flying 


away  with  a  loud  bazziiig  noi.se  froiu  the  trees  approached,  and,  as  it 
is  a  very  shy  insect,  there  is  some  difficulty  in  coming  close  enough  tc 
see  it  at  work  and  observe  its  methods.  Once  well  engaged  in  oviposi 
tion,  however,  it  becomes  for  the  time  being  fearless  and  may  beclosel] 
watched,  even  under  a  hand  lens. 

Tlie  Department  has  received  rather  frequent  reports  of  damage  hj 
this  insect  of  late,  in  such  states  as  Kansas,  Iowa,  Illinois,  and  Missouri] 
The  smaller  limbs  of  trees  are  often  completely  scarified  over  theii 
upper  and  lateral  surfaces,  so  that  the  trees  become  dwarfed  or  barl 
bound,  make  a  sickly  growth,  and  are  rendered  more  liable  to  th( 
attacks  of  wood-boring  insects.    This  latter  source  of  injury  was  firsj 


^ 
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Fio.  i.—Ceresabiibalus  Fab. :  a,  female;  b,  enlargement  of  anterior  foot  of  same;  c,  do.  of  antenna;  d, 
do.  of  wing;  e,  last  ventral  segment  of  female;  /,  ventral  view  of  tip  of  abdomen  of  female,  showing 
terminal  segments  and  ovipositor;  g,  do.  lateral  view;  h,  penultimate  ventral  segment  of  male;  i 
ventral  view  of  tip  of  abdomen  of  male— all  enlarged  (original). 

prominently  brought  to  our  notice  in  a  communication  from  Mr.  J.  A. 
Pettigrew,  superintendent  of  Lincoln  Park,  Chicago,  who  described 
the  attacks  of  a  borer  in  the  smaller  branches  of  the  cottonwood  {Po2)- 
ulus  momlifem),  which  caused  the  limbs  to  break  oft'  and  fall  to  the 
ground  in  great  numbers.  p]xamination  of  the  twigs  submitted  by 
him  showed  at  once  that  they  had  been  oviposited  in  very  abundantly 
by  the  buffalo  tree-hopper  a  year  or  two  before,  and  that  the  old  scars 
from  the  egg-punctures  of  this  insect  had  furnished  favorable  condi- 
tions for  the  attacks  of  a  wood-boring  beetle,  Oberea  scliaumii  Lee.  This 
beetle  had  deposited  its  eggs  in  the  diseased  points  left  by  the  Ceresa, 
and  the  larvfe  of  the  beetle  had  burrowed  up  and  down  the  twigs,  weak- 
ening  them  and  causing  them  to  break  off  and  fall  as  described.  Healthy 
twigs  would  be  distasteful  or  unsatisfactory  to  this  insect,  but  the 
diseased  condition,  and  particularly  the  dead  spots  left  by  the  Ceresa, 
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furnished  the  A^ery  conditions  most  favorable  for  this  wood-borer,  as 
similar  injuries  do  for  many  other  wood-boring  insects. 

HISTORY    OF    THE    SPECIES. 

Brief  reference  to  the  work  of  the  Ceresa  in  orchards  have  been  made 
)y  various  western  entomologists,  but  no  general  account  of  it  has 
ippeared  in  any  publication  accessible  to  fruit  growers.  Its  habits 
rere  first  correctly  described  in  an  article  by  the  writer  in  the  Trans- 
itions of  the  Kansas  Academy  of  Sciences  for  1886  (pp.  84-85),  and 
bhe  same  year  Mr.  John  G.  Jack  gave  a  brief  account  of  it  in  the 


"FlQ. 5.— Ceresa  taurina  Fitch:  a,  adult  female,  dorsal  view;  6,  one-half  lateral  view  of  same;  c, 
ventral  view  of  tip  of  female  abdomen  with  last  ventral  arc  still  more  enlarged  at  side ;  d,  lateral  view 
of  same;  e,  antenna;  /,  portion  of  hind  tibia — all  enlarged  (original). 

Canadian  Entomologist  (vol.  xviii,  p.  51).  Accounts  purporting  to  be 
of  the  habits  and  life-history  of  Ceresa  huhalus  were  published  by  Dr. 
Fitch  and  later  by  Dr.  Eiley,  but  in  both  instances  an  entirely  distinct 
insect  had  been  studied.  Dr.  Fitch,  in  his  Twelfth  Annual  Eeport 
(18G7,  p.  889),  described  very  elaborately  the  eggs  of  the  common  snowy 
tree-cricket  {(Ecanthus  nimus  ^qvy.)  as  the  eggs  of  the  buffalo  tree- 
hopper,  and  Dr.  Eiley,  in  his  Fifth  Missouri  Eeport  (1873,  p.  121),  takes 
Dr.  Fitch  to  task  for  this  mistake,  and  proceeds  to  describe  what  he 
supposed  to  be  the  eggs  and  early  stages  of  hubalus,  again,  however, 
having  a  totally  distinct  insect  under  observation.     In  the  latter  case 
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the  error  was  excusable,  because  Dr.  Riley  really  bad  under  obser- 
vation a  closely  allied  species  which  could  not,  at  that  time,  and  from 
the  literature  at  hand,  be  easily  distinguished  from  the  more  com- 
mon Ceresa  buhalus.  Dr.  Eiley  has  shown  in  a  recent  communication 
before  the  Entomological  Society  of  Washington  that  his  description, 
and  figures  of  the  eggs,  relate  to  Ceresa  taurina  Fitch,  a  somewhat 
smaller  and  comparatively  lare  species.  The  general  appearance  of 
this  latter  insect  is  shown  for  purposes  of  comparison  in  the  accom- 
panying illustration  (Fig.  5,  «,  &),  and  the  peculiar  row  of  little  raised 
egg-slits  in  the  bark,  each  of  which  contains  a  single  oval  ^^^g^  are 
shown  at  Fig.  6,  «,  h. 

HABITS   AND   LIFE-HISTORY. 

The  habits  and  life-history  of  the  true  buffalo  tree-hopper  are  as  fol- 
lows: The  adult  insect  chooses  as  a  nidus  for  its  eggs  the  twigs,  pref 
erably  those  of  two  or  three  years'  growth,  of  various  trees,  particularly 
the  apple,  willow,  cottonwood,  maple,  etc.; 
confines  itself  in  general  to  the  upper  sur- 
face of  the  twigs,  and  works  more  abund- 
antly on  the  south  side  of  the  tree  than  on 
the  north,  although  in  this  respect  the  pre- 
vailing winds  and  other  conditions  infiu- 
ence  the  insect.  The  eggs  are  deposited 
quite  as  readily  in  the  new  growth  of  old 
trees  as  in  young  trees,  but  the  damage  is 
much  more  noticeable  in  the  latter  case. 
The  eggs  are  placed  in  small  compound 
groups  arranged  in  two  nearly  parallel  or 
slightly  curved  slits  extending  in  the  direc- 
tion of  the  twig  about  three-sixteenths  of 
an  inch  in  length,  and  separated  by  one- 
eighth  inch  or  less  of  bark  (Fig.  7,  h). 
Facing  either  toward  or  away  from  the 
trunk,  the  female  makes  with  its  ovipositor 
a  slightly  curved  slit  through  the  outer  bark,  cutting  in  a  direction  pos- 
terior to  the  insect,  so  that  the  ovipositor,  which  is  at  first  extended 
nearly  at  right  angles  to  the  body,  at  the  completion  of  the  slit,  lies 
almost  against  the  abdomen.  The  eggs  are  inserted  very  obliquely 
thi  ough  the  bai  k  and  nearly  at  right  angles  to  the  twig,  immediately 
after  the  completion  of  the  pr.  liminary  incision,  beginning  at  the  end  of 
the  slit  last  made,  and  are  thrust  well  down  into  the  cambium  layer 
between  the  bark  and  the  wood  (Fig,  7,  c).  A  period  of  from  one-half  to 
two  minutes  is  required  for  the  insertion  of  each  egg,  after  which  the 
ovipositor  is  partly  withdrawn,  moved  a  little  forward,  and  re-inserted, 
about  twenty  minutes  being  required  for  the  cutting  of  the  slit  and  filling 
it  with  eggs, which,  in  each  slit,  vary  in  numbers  from  0  to  12.  As  soon  as 
the  first  slit  is  completed  a  second  one  is  made  parallel  to  and  slightly 


Fig.  6. —  Ceresa  taurina  Fitch-  a, 
twig  showing  rows  of  egg  slits, 
natural  size;  6,  one  egg  slit  enlarged, 
showing  egg;  c,  larva;  d,  nymph- 
last  two  enlarged  (copied  from 
Rilev). 
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curviug  toward  the  first,  without  change  of  position  by  the  insect.  The 
ovipositor,  however,  is  thrust  in  at  a  very  considerable  angle  from  that 
assumed  in  the  first  case,  so  that  it  crosses  beneath  the  bark  the  cut 
first  made,  and  the  narrow  intervening  bark  between  the  two  incisions 
is  cut  entirely  loose.  This  has  a  very  important  bearing  on  the  subse- 
quent condition  of  the  wounds  made  by  the  insect  in  oviposition.  The 
object  is  doubtless  to  cause  a  certain  cessation  of  growth  between  the 
two  rows  of  eggs,  to  prevent  their  being  crushed  and  choked  out  by 
the  rapid  growth  of  the  twig,  and  it  is  due  to  this  peculiarity  that  the 
injury  to  the  young  limbs  later  assumes  so  serious  a  nature.  A  single 
incision  made  by  the  insect  to  contain  its  eggs  would  heal  over  and 

cause  little  after-damage,  but  with  the 
combination  of  two  incisions  and  the 
killing  of  the  intervening  bark,  causing 
it  to  adhere  to  the  wood,  a  large  scar 
is  produced,  which,  with  ea(;h  subse- 
[uent  year's  growth,  enlarges  and 
ultimately  assumes  an  oval  form,  the 
dead  bark  of  the  center  breaking  out. 
After  a  few  years,  limbs  which  have 
been  thickly  worked  on  by  the  insect 
become  very  scabby  and  rough,  are 
easily  broken  ofi'  by  the  wind,  and  are 
very  liable  to  attack  by  wood -boring 
insects.  (See  Fig.  7,  e.)  After  complet- 
ing the  two  complementary  slits  and 
filling  them  with  eggs,  the  female  rests 
a  considerable  time  before  again  begin- 
ning operations.  The  number  of  eggs 
deposited  by  a  single  female  exceeds 
100,  and  possibly  200.  Rather  late  in 
the  fall  a  female  which  had  just 
finished  a  pair  of  slits  which  contained 
some  20  eggs  was  found  to  still  contain 
40  eggs  in  her  ovaries.  The  adults  first  appear  about  the  middle 
of  eTuly,  and  become  most  numerous  during  August  and  September. 
They  begin  oviposition  about  the  middle  of  August,  or  even  earlier, 
and  continue  this  work  until  they  are  killed  by  the  frosts  of  early 
winter.  In  Kansas  I  have  found  them  busily  ovipositing  as  late  as  the 
24th  of  October.  The  eggs  remain  unchanged  or  dormant  in  the  twigs 
until  the  following  spring,  hatching  in  May  or  early  in  June. 

The  eggs  of  the  bullalo  tree-hopper  are  subject  to  the  attacks  of  at 
least  two  minute  egg-parasites.  One,  an  undescribed  species  of  Cosmo- 
coma,  Miss  Murtfeldt  reports  had  destroyed  the  larger  proportion  of 
eggs  sent  her  from  various  localities  in  Missouri.  Mr.  Jack  jirobably 
refers  to  the  same  parasitic  insect  Mdiich  he  says  he  observed,  Septem- 


FiG.  l.—Cerem  hubalus  Fab.:  Twig  of 
apple  allowing:  a,  female  at  work;  6,  recent 
egg-puneturea;  c,  bark  reversed  with  eggs 
iu  position,  sligbtly  enlarged;  d,  single  row 
of  eggs  still  more  enlarged;  e,  wounds  of 
two  or  tbree  years'  standing  on  older  limbs 
(adapted  from  Marlatt.) 
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ber  17,  to  the  number  of  twelve  or  fifteen  on  a  branch  of  apple  about 
four  inches  long  and  on  which  some  five  or  six  tree-hoppers  Avere  ovi- 
positing. The  other  little  parasitic  fly  is  a  Trichogramma,  and  has  been 
described  by  Mr.  William  H.  Ashmead  as  T.  ceresarum  (Canadian 
Entomologist,  vol.  xx,  p.  107,  1888). 

DESCRIPTION   OF   THE  EARLIER   STAGES. 

The  egg  is  about  one-sixteenth  of  an  inch  long,  slightly  curved, 
tapering  towards  the  outer  end  and  more  rounded  at  the  inner  one.  It 
is  without  markings,  of  a  dirty,  whitish  color,  and  cylindrical,  except 
as  more  or  less  angulated  by  the  pressure  of  the  wood  and  the  adjacent 
eggs. 

The  early  larval  and  nymphal  stages  have  never  been  carefully 
described.  In  general,  liowever,  the  larv?e  and  nymphs  resemble  the 
adult,  but  are  wingless  and  covered  along  the  center  dorsally  with 
numerous  forked  or  barbed  projections,  in  this  particular  resembling  the 
same  stages  in  the  very  closely  allied  taurina,  which  Dr.  Eiley  has  fig- 
ured.    (Fig.  6,  c  and  d.) 

Mr.  Jack  has  described  what  is  probably  the  last  nymphal  stage  as 
follows : 

The  full  grown  larva  is  about  8'"™  in  length,  and  light  green  in  color,  somewhat 
lighter  than  that  of  the  mature  insect.  The  young  larvte  appeared  to  be  of  a  darker 
green  than  they  were  at  a  later  period  of  their  growth.  The  general  shape  is  tri- 
angular, like  that  of  the  mature  insect,  but  the  broad  hom-like  projections  are  not 
seen  in  the  larva.  The  eyes  are  prominent.  On  the  front  of  the  elevated  thorax, 
and  behind  each  eye  are  two  short,  strong  spines,  one  above  the  other,  armed  with 
several  lateral  prongs  or  forks ;  higher  up,  near  the  apex  of  the  triangular  shaped 
thorax,  are  two  more,  somewhat  larger  armed  spines,  and  the  last  two  visible  tho- 
racic segments  are  each  provided  with  a  pair  of  these  branching  spines  that  are  still 
longer.  There  are  also  a  pair  of  these  spines,  each  armed  with  about  6  or  7  barbs, 
on  each  of  the  abdominal  segments  next  to  the  terminal.  These  are  graduated  in 
length,  the  shortest  being  on  the  last  segments,  and  the  longest  hardly  more  than  a 
millimeter  in  length.  The  thoracic  spines  project  forward,  while  those  on  the 
abdominal  segments  are  drawn  forward  at  the  base  and  then  curved  back,  strongly 
suggesting  the  dorsal  iin  of  a  fish.  On  the  last  segment,  which  is  long  and  tapering, 
there  are  two  short  armed  spines  directly  above  the  anal  opening,  which  is  terminal. 
The  ventral  surface  of  the  abdomen  is  scatteringly  covered  with  short,  strong  bristles 
or  hairs.     The  legs  are  also  covered  with  stiff  hairs. 

FOOD-PLANTS. 

The  larvae  and  pupte,  as  well  as  the  adults,  feed  on  all  sorts  of 
succulent  vegetation,  such  as  weeds  and  garden  vegetables,  and  are 
ai)parently  not  particularly  fond  of  the  apple,  much  preferring  the 
more  succulent  annual  plants.  Mr.  Jack  reports  that  he  found  the 
adults  feeding  on  the  young  and  tender  shoots  of  the  apple,  near 
the  ground,  by  which  I  suppose  he  means  the  water  shoots,  for  cer- 
tainly after  very  careful  and  repeated  observations  in  an  orchard 
which  was  so  infested  as  to  be  nearly  ruined,  I  failed  entirely  to  find 
any  indication  of  the  feeding  of  larvre  or  adults  on  apple.  The  injury, 
then,  in  this  direction,  to  fruit  and  shade  trees,  is  practically  not 
3613— Ko.  1 2 
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worth  cousidering.     These  facts  give  a  valuable  suggestion  in  the  mat- 
ter of  preventives. 

REMEDIES. 

llemedial  measures  are  difiticult  and  in  general  impractical,  because 
the  larva^  and  adults  feed  ou  all  sorts  of  vegetation  and  are  very  widely 
distributed.  The  adults,  also,  are  too  active  and  (luick  of  flight  to  be 
successfully  reached  by  caustic  washes;  and  spraying  to  destroy  the 
early  stages  is  ordinarily  out  of  the  question,  because  it  would  necessi- 
tate extending  the  treatment  to  all  surrounding  vegetation,  and  as  tbe 
adults  are  strong  flyers,  even  this  would  give  no  absolute  security. 
We  must  therefore  turn  to  preventive  measures  for  practical  results. 

The  limiting  of  tlie  amount  of  foreign  vegetation  about  and  in 
orchards  and  nurseries  is  an  excellent  i)recaution,  and  little  damage 
may  be  anticipated  where  the  ground  between  the  trees  is  kept  clean 
and  constantly  cultivated.  The  larv»  and  pupa'  under  these  conditions 
will  be  starved  out.  The  orchard  in  which  the  writer  first  studied  this 
insect,  and  which  was  so  thoroughly  infested  as  to  be  seriously  injured, 
was  one  which  had  been  neglected  for  a  number  of  years  and  was  full 
of  weeds  and  succulent  undergrowth,  furnishing  conditions  under 
which  an  unusual  multiplication  of  the  Ceresa  Lad  taken  place  over  a 
number  of  years.  Surrounding  and  better-kept  orchards  showed  little, 
if  any,  damage. 

Vigorous  pruning  in  the  fiill  or  winter  should  be  given  trees  which 
have  been  cut  up  to  any  extent,  and  this  with  clean  culture  should 
reduce  the  insect  to  small  numbers.  It  is  possible  that  something 
could  be  done  by  planting  trap  plants  between  the  rows  of  trees,  such 
as  beans  or  other  similar  summer  crops,  which  could  be  sprayed  with 
the  stronger  mixtures  of  the  kerosene  and  soap  emulsion  when  the 
larva^.  became  numerous  or  about  the  1st  of  July,  but  the  more  practical 
method  is  the  cultural  one  already  described. 


SUPPLEMENTARY  NOTES  ON  THE  STRAWBERRY  WEEVIL,  ITS  HAB- 
ITS, AND  REMEDIES. 

By  F.   H.   ClIITTENDKN. 

The  strawberry  weevil  {Anthonomus  signatus  Say)  appeared  in  inju- 
rious numbers  in  the  spring  of  1893  and  again  in  1894  in  many  of  the 
same  places  that  were  infested  in  1892,  as  reported  in  a  previous  arti- 
cle by  the  writer  in  Insect  Life  (vol.  v,  pp.  168-170),  and  in  a  few 
new  localities. 

INFESTED   localities   OF    1893-'94:. 

In  Maryland  the  strawberry  weevil  was  reported  by  Mr.  Elon  Beh- 
rend  at  Seat  Pleasant,  Prince  George  County,  where  it  was  injurious  dur- 
ing the  i)ast  two  seasons.  No  injury  had  been  noticed  on  Mr.  Behrend's 
farm  in  previous  years,  but  great  damage  had  been  done  on  neighboring 
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farms,  from  vrliich  the  insect  had  iiiicloubtedly  spread  to  his  own.  Wild 
vines  of  strawberry  and  Potentilhi  were  growing-  in  some  abnndancein 
the  vicinity  of  tne  strawberry  beds  when  tliese  were  visited  in  May  of 
1893,  bnt  were  little  troubled  by  the  weevil,  the  cultivated  varieties 
"Shari)less"  and  ''Charles  Downing"  being  greatly  preferred.  Mr. 
Behrend  reported  that  a  neighbor  of  his,  Mr.  W.  E.  Carrick,  had  also 
sustained  some  loss  through  this  weevil. 

The  insect  was  again  destructive  in  Anne  Arundel  County,  at  Arnold 
and  at  Harmans.  Mr.  R.  S.  Cole,  of  the  latter  place,  wrote  that  there 
was  a  shortage  of  at  least  half  the  crop  in  1892,  and  in  1893  about  a 
third  was  destroyed.  The  species  had  been  noticed  there  for  ui>wards 
of  ten  years,  the  principal  damage  being  to  the  "Sharpless,"  "Hoff- 
man," "Michel's  Early,"  and  "Bid well"  varieties. 

Mr.  L.  J.  Atwater  reported  injuries  to  "Sharpless"  berries  in  Mont- 
gomery County,  near  the  District  line.    One  crop  was  completely  ruined. 

In  Virginia,  in  Alexandria  County,  Mr.  W.  T.  Sprankle,  of  Falls 
Church,  who  was  one  of  the  heaviest  losers  in  1892,  gathered  good  crops 
the  past  two  years,  the  weevil  appearing  in  injurious  abundance  in  only 
one  portion  of  his  fields.  He  reported  that  those  who  had  lost  entire  crops 
in  1892  did  not  suffer  much  loss  in  1893.  Capt.  William  S,  Patton,  West 
End,  Fairfax  County,  reported  complete  loss  of  a  crop  of  "  Sharpless," 
and  added  that  the  fruit-growers  of  his  vicinity  had  abandoned  this 
variety  on  account  of  its  susceptibility  to  weevil  attack. 

Information  was  also  received  of  the  presence  of  this  insect  in  a 
number  of  other  localities  in  Maryland  and  Virginia  but  no  serious  loss 
was  incurred.  The  insect  was  noticed  in  Delaware  again  and  reported 
to  Mr.  M.  H.  Beckwith,  of  the  State  Experiment  Station,  in  strawberry 
fields  about  Clayton.  It  was  also  troublesome  in  a  few  localities  in 
southern  Xew  Jersey  during  the  two  years  past  and  so  reported  by 
Prof.  J.  B.  Smith  in  the  x>receding  volume  (p.  191)  and  by  letter.  It  did 
not,  however,  do  any  special  injury.  In  fact,  the  insect  has  been  much 
less  abundant  the  past  two  years  than  in  1892  and  appears  to  be  on  the 
decrease  in  these  States. 

Extensive  damage  was  reported  to  the  strawberry  during  May  of  the 
current  year  by  a  correspondent  in  Columbia  County,  Pa.,  and  as  the 
in«jury  was  d-ne  to  the  severing  of  the  stalks  there  can  be  no  doubt  that 
the  strawberry  weevil  was  the  culprit. 

Accounts  of  similar  injuries  in  recent  years  have  been  received  from 
New  York  State,  but  with  no  report  as  to  the  extent  of  damage. 

A  number  of  our  correspondents  have  complained  particularly  of  the 
damage  done  by  the  destruction  of  the  staminates  used  in  the  fertiliza- 
tion of  pistillates,  the  product  being  dwarfed  and  useless  fruit. 

The  presence  of  the  insect  in  1892,  when  the  greatest  damage  known 
in  its  history  was  done,  was  reported  too  late  in  the  season  for  experi- 
mentation with  remedies,  and  circumstances  were  equally  unfavorable  the 
past  two  seasons.  Such  remedial  experiments  as  were  performed  were 
by  correspondents  of  the  Division,  and  we  are  particularly  indebted  to 
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Mr.  B.  E.  Behrend  for  assistance  in  this  line.  In  respfnise  to  nnmerous 
invitations  from  local  frnit-growcrs,  in  1893  the  writer  visited  some  of 
the  infested  farms  in  Maryland  and  Virginia  and  made  some  additional 
observations  on  the  habits  of  the  species. 

NOTES    ON    HABITS    AND    LIFE    HISTORY. 

l^eio  Food-plants;  Earhj  Appearance  of  the  Insect. — The  strawberry- 
weevil  was  first  noticed  abroad  April  16, 1893,  and  on  the  15th,  of  1891, 
in  great  abundance,  on  a  new  food-plant,  the  red-bud  or  Judas-tree 
{Cercis  canadensis)^  which  grows  in  profusion  along  the  banks  of  the 
Potomac,  about  Washington.  This  tree  had  not  yet  bloomed,  but  the 
insect  had  already  begun  its  attack,  as  great  numbers  of  punctured 
buds  bore  witness,  shoAving  that  it  had  been  at  work  for  several  days. 

Early-flowering-  plants  were  unusually  backward  in  blooming  here 
the  past  two  seasons,  and  this  had  its  effect  on  the  appearance  of  the 
insect.  In  earlier  seasons  it  undoubtedly  appears  by  the  first  week  of 
April,  as  the  red-bud  is  known  to  bloom  at  that  time.  The  beetles,  then, 
arc  abroad  some  time  before  strawberries  bloom,  and  may  appear  on 
the  vines  before  blossoming.  They  are  doubtless  attracted  to  the 
vines,  however,  mainly  by  the  open  flowers  to  which  they  first  resort 
for  food,  although  they  also  derive  much  nourishment  from  the  pollen 
within  the  buds. 

Very  soon  after  first  bloom  they  are  to  be  found  in  great  abun- 
dance. Appearing,  as  they  often  do,  in  great  numbers  almost  from  the 
outset,  their  injuries  are  severe  even  in  such  seasons  as  the  past  two, 
when  only  from  10  to  20  per  cent  of  a  crop  is  lost  in  the  aggregate, 
because  the  blossoms  chiefly  injured  are  the  earliest,  and  consequently 
the  shortage  is  largely  in  the  early  fruit,  or  that  which  would  have 
brought  the  highest  market  price. 

Certain  red-bud  trees  growing  on  the  border  of  woodland,  where  they 
are  protected  from  the  wind  and  fully  exposed  to  the  sun,  were  much 
freciuented  by  these  insects,  and  of  the  thousands  of  buds  which  they 
bore  a  majority  were  attacked  and  severed  from  the  stem  in  the  char- 
acteristic manner  of  this  weevil.  Other  trees  in  the  vicinity  were  com- 
paratively free  from  attack.  One  of  the  infested  trees  was  visited  May 
13  and  the  ground  was  seen  to  be  strewn  with  the  discolored  buds.  A 
number  Avere  gathered  and  examined  only  to  find  them  all  emi)ty,  hav- 
ing been  torn  open  by  ants,  of  which  there  were  two  species  crawling 
in  abundance  about  them.  This  would  seem  to  prove  that  the  red-bud 
is  not  necessarily  a  factor  of  great  importance  in  the  economy  of  this 
insect,  since  only  such  trees  as  are  fully  exposed  to  the  sun  served  to 
attract  the  weevil  in  great  numbers  and  the  immature  oftspring  of 
these  arc  very  liable  to  fall  a  prey  to  ants.  The  two  species  observed 
among  the  infested  buds  have  been  identified  by  Mr.  Th.  Pergande  as 
Formica  fusca  Linn,  and  Apluvnogaster  fiilva  Rog. 

Dewberries  [Rubus  canadensis)  were  found  to  be  infested  in  about  the 
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same  proportion  as  blackberries,  aiid  Mr.  B.  E.  Behreiul  reported  inju- 
ries also  to  "black  cap"  raspberries. 

Other  plants  which  it  was  thought  possible  might  be  exceptionally 
attacked  by  this  insect  were  carefully  examined,  but  no  traces  of  its 
work  were  apparent.  The  blossoms  of  apple,  pear,  peach,  and  cherry 
were  searched,  and  of  wild  plants,  sassafras,  cherry,  and  locust.  The 
last  named  is  much  frequented  by  ants,  which  might  repel  the  weevils. 

Notes  on  the  Habits  of  the  Adultn. — As  night  approaches  the  beetles 
descend  to  the  base  of  the  strawberry  plants  for  shelter.  Here,  with 
antennae  and  legs  folded  tightly  to  their  bodies,  they  are  tolerably 
secure  from  nocturnal  marauders,  such  as  Oarabidic  and  other  preda- 
ceous  insects,  until  the  morning  sun  awakes  them  to  activity. 

In  the  field  it  is  doubtful  if  this  insect  ever  eats  the  leaves  of  straw- 
berry, as  there  is  usually  a  supply  of  pollen  and  petals  sufficient  for  its 
needs,  but  should  this  supply  for  any  reason  become  exhausted  the 
leaves  would  undoubtedly  snfter.  In  our  rearing  cages  the  insects 
lived  for  some  time  on  strawberry  leaves,  but  when  blossoms  were 
introduced  the  insects  found  them,  at  once  showing  their  preference. 

Duration  of  the  Life-Cycle. — A  quantity  of  severed  buds  were  gath- 
ered in  the  field  May  8,  all  of  which  had  been  cut  that  day  or  the  day 
previous.  These  began  to  disclose  the  imago  June  5,  and  all  had  issued 
by  the  8th.  These  data  show  that  the  life-cycle  from  egg  to  adult  is 
from  twenty-eight  to  thirty  days.  The  weather  during  this  period  was 
unusually  cool  until  the  last  few  days,  hence  the  average  period  of  the 
life-cycle  may  be  said  to  be  about  four  weeks. 

Process  of  Oviposition. — Previous efltbrts  to  observe  oviposition  in  con- 
finement having  failed,  the  insects  were  watched  in  the  field,  many 
individuals  being  observed  puncturing  the  buds,  and  in  the  act  of  cut- 
ting the  stems.  The  female  usually  works  head  downward,  and  is  some, 
times  alone  but  often  accompanied  by  the  male.  The  egg  is  laid  first 
and  after  severing  the  stem  the  insect  always  departed.  After  perfo- 
rating the  corolla,  the  insect  turns  around  and  applying  the  tij)  of  her 
abdomen  to  the  hole  deposits  a  single  egg,  then  crawls  to  the  stem, 
places  herself  firmly  on  the  upper  surface,  head  downward  as  before, 
and  deliberately  severs  the  bud  containing  the  egg  from  the  stem. 
The  latter  is  sometimes  only  punctured,  but  in  bright  sunshiny  weather 
a  number  of  insects  were  observed,  all  of  which  cnt  oft"  the  stem  until  it 
hung  only  by  a  thin  shred  of  the  epidermis.  The  stem  was  cut  straight 
across,  the  insect  working  rapidly  and  steadily  until  the  stem  began  to 
droop,  when  she  ceased  operations  and  withdrew  down  the  stem. 

On  cool,  damp,  or  cloudy  days,  the  insect  is  not  active  and  does  not, 
therefore,  accomplish  as  much  as  in  pleasant  weather.  A  field  was 
visited  on  a  fair,  warm  day  following  a  cool,  rainy  spell  of  two  or  three 
days'  duration,  and  an  excellent  opportunity  was  afforded  for  compari- 
son. Stems  could  be  seen  that  had  been  attacked  only  a  day  or  two 
before,  a  single  black  speck  showing  where  the  punctures  had  been 
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made.     Favorable  or  unfavorable  weather  will  explain,  at  least  in  part, 
why  some  buds  are  cut  off,  while  otliers  remain  attached. 

The  entire  time  consumed  varies  greatly,  but  fifteen  or  even  ten  min- 
utes, is  ample  for  oviposition.  The  process  of  forming  a  hole  consists 
simply  in  perforating  the  corolla,  although  the  calyx  is  also  sometimes 
pierced  through,  the  time  varying  from  two  to  five  or  more  minutes. 
In  inserting  the  egg  less  than  a  minute  is  ordinarily  consumed,  and  the 
process  of  severing  the  bud  varies  in  time  according  to  how  completely 
the  insect  does  its  work. 

INJURIOUS   APPEARANCES, 

The  strawberry  weevil  appears  to  be  one  of  the  many  forms,  like  the 
corn  bill-bugs,  for  example,  that  are  only  exceptionally  injurious,  which 
appear  in  great  abundance  for  one  or  niore  seasons  in  certain  districts, 
and  after  causing  a  vast  amount  of  trouble  relapse  into  obscurity,  to 
reappear  in  a  new  locality  after  a  lapse  of  years.  A  review  of  economic 
literature,  however,  together  with  reports  from  correspondents,  shows 
that  -this  insect  has  done  more  or  less  damage  in  the  past,  year  after 
year,  since  its  first  recorded  appearance  in  1871.  It  is  more  than  prob- 
able that  the  strawberry  and  blackberry  crops,  at  least  of  this  vicinity, 
are  annually  levied  upon  by  this  little  creature  to  the  extent  of  from  5 
to  20  per  cent,  a  loss  that  would  seldom  be  noticed. 

Now  that  our  local  growers  are  becoming  familiar  with  the  appear- 
ance of  the  insect  and  its  work,  we  should  be  better  able  to  observe  its 
progress,  as  well  as  to  cope  with  it  in  years  of  abundance. 

The  following  table  shows  that  the  insect  has  been  more  or  less  inju- 
rious for  the  past  twelve  j^ears: 


1871.— Maryland.' 

1873. — Missouri.'^ 

1883.— Michigan  (nortbern).^ 

1884.— Staten  Islaud,  N.  Y.- 

1885.— Staten  Islaud,  N.  Y.^ 

Prov.  Ontario,  Canada.'' 

Pennsylvania  (Krieg)."' 
1886.— Prov.  Ontario,  Canada.s 
1887. — Pennsylvania.'' 

Prov.  Quebec,  Canada."a 
1888.— Michigan  (Southern).-'a 

Prov.  Qnebec,  Canada.*^ 
1889.— Maryland. 

Prov.  Quebec,  (Canada." 
1890.— Maryland. 

Virginia. 

Prov.  Quebec,  Canada.*' 


1891.— Maryland. 

Virginia. 

New  Hampshire  (Dimmock).''a 
1892.— Maryland. 

Virginia. 

Delaware. 
1893.— Maryland. 

Virginia. 

Delaware  (Beckwith). 

Southern  New  Jersey  (Smith).''/; 
1894.— Maryland. 

Virginia. 

Delaware.' 

Southern  New  Jersey.' 

Pennsylvania. 


'  Glover.     Monthly  Kept.  Dept.  Agr.,  1871,  p.  479. 
■-'  Riley.     Rept.  Commr.  Agr.  for  1885,  p.  276. 

3 Cook.     Rept.  Sec'y  Hort.  Soc.  Mich.,  for  188.3,  p.  154;  3«  Reju.  Agl.  Exp.  St.,  Mich., 
for  1888,  p.  165. 

■*  Saunders.     Can.  Ent.,  xvii,  p.  239. 

^Inskct  Ln-K,  I,  p.  85;  5a  do.,  iv,  p.  76;  oh  do.,  vi,  p.  191. 

6  Fletcher.     Exptl.  Farms  (Canada),  Rept.  for  1890,  p.  174;  6a  do.,  for  1887,  p.  37. 

'  Present  in  strawberry  lields,  but  no  serious  iajury  reported. 
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The  remaining  invasions  have  either  been  recorded  in  my  first  arti- 
cle, or  liave  been  reported  by  varions  correspondents  since  that  i^aper 
was  published.  Some  of  these  correspondents  write  that  the  insect 
and  its  work  have  been  noticed  in  Virginia  for  six  or  seven  years  in  the 
past,  and  in  Maryland  for  upwards  of  ten  years.  Mr.  James  Fletcher 
writes  that  he  has  an  occasional  reference  to  it  every  year. 

REMEDIES. 

Although  a  difficult  insect  to  contend  with,  it  would  not  be  impossible 
to  keep  it  in  check  in  some  districts,  if  all  the  strawberry  growers  of  a 
neighborhood  could  be  induced  to  combine  in  the  work  of  clearing 
away  wild  plants  and  destroying  the  insects  in  their  fields.  In  other 
places,  however,  where  wild  blackberry,  strawberry,  and  Potentilla,  in 
which  the  insect  normally  breeds,  grow  so  abundantly,  as  in  some 
localities  about  Washington,  it  would  seem  next  to  useless  to  attempt 
to  control  it. 

Burning  Brush-wood  in  Spring. — The  practice  of  "burning  over"  the 
underbrush  and  weeds  in  the  spring  so  universally  in  vogue  in  parts 
of  Maryland  and  Virginia  is  undoubtedly  productive  of  good  results 
in  protecting  the  cultivated  strawberry  from  the  weevil  and  other  insect 
enemies.  In  past  years  the  strawberry  weevil  has  always  been  abund- 
ant on  the  wild  blackberry  and  strawberry  that  grow  in  the  greatest 
profusion  along  the  shores  of  the  Potomac  near  Washington,  but  the 
past  two  seasons  this  insect  was  comparatively  scarce,  and  this  falling 
off  can  only  be  attributed  to  the  unusually  close  burning  over  of  the 
weeds  and  shrubbery  of  the  vicinity.  The  blackberry  bushes  were  very 
generally  killed,  and  it  is  quite  likely  that  the  hibernating  beetles  were 
destroyed  by  the  heat. 

Trap  Crops. — Excellent  proof  that  the  beetle  may  be  successfully 
trapped  by  planting  early-flowering  varieties  with  other  berries  was 
aflbrded  this  year.  In  a  field  of  "  Sharpless  "  a  few  "  Charles  Downing" 
were  growing,  and  although  the  latter  bloome<l  only  a  day  or  two  in 
advance  of  the  former  the  greater  abundance  of  the  weevils  on  the 
"  Down  in  gs  "  was  at  once  apparent.  By  laying  out  our  beds  with  the 
earliest  blooming  staminates  on  the  sides  which  experience  has  shown 
to  be  the  most  likely  to  be  first  attacked,  e.  g.,  toward  wooded  land,  the 
beetles  can  be  massed  where  they  can  be  more  profitably  reached  with 
insecticides. 

By  transplanting  a  few  trees  of  red-bud  to  the  vicinity  of  the  straw- 
berry fields,  placing  them  between  the  beds  and  the  nearest  woodland, 
the  hibernated  brood  of  beetles  could  be  reduced  to  a  minimum.  This 
tree,  which  blooms  several  days  before  the  earliest  strawberries,  attracts 
the  first  arrivals.  As  soon  as  the  buds  appear  the  tree  should  be 
jarred  and  shaken  daily,  and  the  beetles,  together  with  the  buds  in 
which  they  have  laid  their  eggs,  gathered  on  sheets  saturated  with 
kerosene,  which  will  destroy  them.     The  trees  may  also  be  profitably 
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sprayed,  with  Paris  green,  as  the  blossoms  appear  in  advance  of  the 
leaves  and  would  be  easily  reached  by  the  poison. 

The  Sweep-net. — Capturing  the  beetles  with  a  sweei)-net  has  been  sug- 
gested, but  in  my  experience  they  are  not  readily  captured,  on  account 
of  the  low  growth  of  the  vines  and  the  habit  of  the  beetles  of  dropping 
to  the  ground  or  of  adhering  to  the  plants  when  disturbed.  It  would 
be  necessary  to  use  the  net  almost  daily  and  iu  the  heat  of  the  day,  to 
produce  much  effect. 

Dusting  Plants  with  Lime,  Ashes,  etc. — Some  of  our  correspondents 
tried  dusting  the  plants  with  lime,  ashes,  and  similar  substances  as 
repellants,  but  in  the  fields  thus  treated  the  insects  were  not  present 
in  sufficient  abundance  for  satisfactory  tests.  As  others  will  continue 
such  experiments  in  the  future  it  may  bo  well  to  quote  the  experience 
of  Mr.  W.  A.  Hale,  as  reported  by  Mr.  Fletcher.  He  says:  "I  tried 
equal  parts  of  air-slaked  lime  and  sifted  hardwood  ashes ;  also  ammonia 
in  the  form  of  fermenting  hen  manure  put  on  between  the  rows,  power- 
ful enough  to  wither  the  foliage,  but  with  little  or  no  effect."  He  also 
tried  dissolved  bone,  which  "checked,  to  a  certain  extent,  the  depreda- 
tions, but  left  upon  the  hulls  its  pungent  smell."  Mr.  R.  S.  Cole  writes 
that  he  "used  a  mixture  of  tobacco  dust,  lime,  Paris  green,  and  coal 
oil"  quite  plentifully  on  the  vines,  but  with  little  effect  on  the  in- 
sects. 

Other  remedies  were  tried  with  negative  success.  Pyretnruin  had 
little  or  no  effect  when  dusted  on  the  plants  in  the  open  held.  This 
species,  as  well  as  the  other  snout-beetles,  is  extremely  hardy,  and 
undoubtedly  revives  soon  after  treatment.  Mr,  Sj^rankle  had  placed  a 
brood  of  young  chickens  in  that  portion  of  his  fields  which  was  badly 
infested,  and  at  the  time  of  my  visit  the  little  creatures  were  closely 
watched,  but  though  the  weevils  could  be  seen  in  numbers  on  every 
side  they  seemed  to  utterly  escape  the  eyes  of  the  chickens,  which 
were  engaged  chiefly  in  devouring  larval  grasshoppers  and  other 
larger  insects. 

Arsenical  Spraying. — The  arsenites  have  been  suggested  as  a  rem- 
edy, but  their  value  was  considered  doubtful  for  the  reason  that  the 
adult  insects  do  not  feed  on  the  foliage,  and  can  only  be  reached  when 
they  feed  on  the  open  blossoms  or  cut  through  the  corolla  of  the  bud 
for  oviposition.  The  larva  can  not  be  affected  at  all  by  this  or  any 
other  si)ray  now  in  use,  as  they  are  entirely  protected  within  the  buds. 
Then,  the  arsenites  do  not  commend  themselves  to  the  average  grower 
because  of  the  fear  of  poisoning  the  consumer.  In  fact,  one  writer  on 
this  subject  expressly  disapproves  of  their  use  on  this  ground,  but 
there  is  not  the  slightest  possibility  of  poisoning  the  fruit,  since  the 
arsenical  to  have  any  effect  on  the  weevil  must  be  applied  while  the 
plants  are  in  bud  or  blossom,  the  last  application  being  made  at  least 
three  weeks  before  the  first  berries  ripen. 

This  is  not  mere  theory.     The  matter  has  been  recently  tested  at 
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the  Iowa  Experiment  Station.  A  strawberry  i^atch  infested  with  the 
green  strawberry  slug  [Monostegia  ignota  Cr.)  was  thoroughly  sprayed 
with  London  purple  (one  pound  to  200  gallons  of  water),  and  within  a 
week  after  this  ai)plication  Mr.  H.  A.  Gossard  and  other  employes  of 
the  station  "ate  very  heartily  of  the  ripened  fruit "  without  experienc- 
ing any  ill  eifects  whatever.  This  matter  is  fully  discussed  in  Bulletin 
No.  18  of  the  Iowa  station,  and  in  Entomological  News  (vol.  in,  p. 
230),  and  the  general  subject  of  the  danger  of  poisoning  from  the  con- 
sumption of  fruit  and  vegetables  sprayed  with  arsenicals  is  considered 
in  Farmer's  Bulletin  No.  19  of  this  Department. 

In  accordance  with  my  suggestions,  Mr.  B.  E.  Behrend  made  some 
experiments  with  the  kerosene  emulsion  and,  at  his  own  instance,  with 
Paris  green,  and  kindly  ^ported  results.  ^ 

Uxperiments  with  Kerosene  Emulsion  and  Paris  Green. — The  kerosene- 
soap  emulsion,  diluted  with  10  parts  of  water,  was  sprayed  on  the  vines 
May  5  and  6  (1893),  an  ordinary  spraying  syringe  being  used  for  the 
purpose.  May  8,  when  I  visited  the  field,  a  few  beetles  were  still  on 
these  vines,  but  the  difference  in  their  numbers  and  of  those  that  were 
at  work  on  the  check  plats  was  quite  perceptible.  The  application  was 
made  too  late  to  be  of  substantial  value,  but  it  served  to  show  that  the 
emulsion  was  of  some  value  as  a  repellant. 

The  present  year  work  was  begun  earlier,  and  with  better  success. 
The  field  treated  was  divided  into  five  parts. 

Plats  1  and  2  were  of  the  "Charles  Downing"  variety,  of  equal  size, 
and  contained  about  the  same  number  of  jilants.  Plat  1  was  sjirayed 
with  Paris  green  April  26  and  29,  May  3  and  6.  Plat  2  was  treated 
with  kerosene  emulsion  April  29  (threatening  and  rainy  weather  pre- 
venting earlier  spraying),  May  3  and  6.  As  a  result,  double  the  num- 
ber of  berries  were  picked  from  plat  1  as  from  plat  2. 

Plats  3  and  4  of  the  "  Sharpless  "  variety  were  treated  in  a  similar 
manner  to  1  and  2,  but  the  presence  of  blight  prevented  an  exact  esti- 
mate of  the  result.  Plat  5,  or  half  of  the  entire  field,  of  "Charles 
Downing"  variety,  was  treated  with  Paris  green,  with  the  result  that 
only  a  few  buds  were  found  to  have  been  cut! 

Mr.  Behrend  also  reported  that  a  neighbor  of  his  applied  Bordeaux 
mixture  with  some  success. 

It  should  be  said  that  while  the  above  experiments  were  of  value  in 
showing  the  eflBcacy  of  Paris  green  and  its  superiority  to  kerosene  emul- 
sion, still  the  fact  that  the  emulsion  was  not  applied  until  three  days 
later  than  the  Paris  green  must  be  taken  into  consideration,  as  this 
undoubtedly  affected  the  result. 

Directions  for  the  Application  of  these  Insecticides. — The  following  sug- 
gestions are  substantially  as  given  to  our  correspondents  during  the 
past  two  years.  To  obtain  the  best  results  it  is  necessary  to  spray  the 
vines  a  day  or  two  before  blooming,  and  again  two  or  three  days  after 
first  bloom,  at  least  three  applications  being  made  at  intervals,  the  dif- 
ferent applications  being  graded  with  a  view  to  keeping  the  plants 
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coiistautly  covered  with  a  thin  coating  of  oil,  or  tlie  bnds  and  blossoms 
with  the  arsenical.  For  example,  if  the  variety  of  berry  to  be  treated 
begins  to  bloom  April  27,  it  might  be  sprayed  on  the  24th  or  2r)th,  again 
on  the  20th  or  3()th,  and  a  third  time,  say  May  5.  It  is  doubtful  if  a 
fourth  application  would  be  profitable  except  in  the  event  of  rain  or  heavy 
dew  tall  after  spniying,  as  the  chief  damage  is  done  during  the  first  two 
weeks  of  blooming.  The  finest  j^ossible  mist-like  spray  shouhl  be 
obtained  and  applied  lightly,  in  such  a  manner  that  it  will  adhere  to  the 
plants,  and  not  form  globules  and  roll  off  to  the  ground. 

In  the  use  of  the  kerosene  emulsion  the  greatest  care  should  be 
observed,  first,  that  it  be  properly  prepared,  second;  that  it  be  not 
applied  in  too  large  quantity.  In  its  preparation  the  usual  fornuila  is 
used,  viz,  2  parts  kerosene,  or  coal  oil,.to  1  part  soap  solution  or  milk. 
For  use  on  strawberry  vines  a  10-per  cent  solution,  made  by  diluting 
with  9  i)arts  water,  will  probably  give  the  best  results. 

Either  Paris  green  or  London  purple  may  be  used  on  strawberry  in 
the  same  proportion  as  on  apple,  viz,  1  pound  of  the  poison  to  150  gal- 
lons of  water. 

The  best  form  of  apparatus  for  spraying  garden  plants  is  the  knap- 
sack sprayer,  fitted  with  the  finest  Vermorel  spray-nozzle. 

In  case  the  plants  should  also  be  affected  with  blight  the  Bordeaux 
mixture  may  be  employed  as  a  diluent,  instead  of  lime  and  water,  with 
either  the  emulsion  or  the  arsenites  and  in  the  same  proportion. 

Full  directions  for  the  preparation  and  application  of  these  remedies 
are  given  in  Farmer's  Bulletin  No.  19  of  this  Department,  and  therefore 
need  not  be  repeated  here. 

It  shonkl  also  be  remembered  that  the  arsenicals  will  act  with  good 
success  on  other  injurious  insects  that  might  be  present  on  the  vines, 
€.  g.,  the  strawberry  slugs,  the  leaf-rollers,  and  the  adults  of  the  root- 
borers,  while  the  enuilsion  would  prove  valuable  against  the  strawberry 
plant  louse. 

On  Covering  Beds  as  a  Preventive. — Several  conditions  have  operated 
against  the  adoption  of  a  covering  for  the  beds:  A  disinclination  on 
the  part  of  the  grower  to  incur  what  seemed  an  extra  expense — although 
this  would  be  amply  repaid  by  the  protection  against  frost  and  the 
earlier  harvesting  of  the  crop — and  a  general  disposition  to  ''  take  the 
chances"  of  the  insect  being  again  injurious.  Again,  there  is  often 
great  difficulty  in  inducing  a  farmer  to  adopt  remedial  measures  except 
at  the  time  when  the  damage  is  most  apparent,  and  this  is,  of  course,  too 
late  for  successful  treatment  of  a  species  like  the  one  under  considera- 
tion. Another  reason  assigned  for  failure  to  employ  precautionary 
measures  was  a  fear  that  the  insect  hibernated  in  the  beds.  jS^ow, 
while  a  few  individuals  may  do  so,  particularly  in  old  beds  that  have 
become  choked  up  with  grass  and  weeds,  the  majority,  in  all  probability, 
seek  more  sheltered  retieats.  In  conversation  on  the  subject  in  1892 
with  some  of  our  local  growers  I  expressed  the  opinion  that  the  new 
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brood  as  a  whole  would,  after  feeding  on  such  flowers  as  could  be  found 
at  that  time,  fly  to  the  nearest  woods  and  there  find  protection  under 
the  leaves  and  other  debris  till  the  following  spring,  and  the  experience  of 
the  past  seasons  bears  out  this  theory.  One  of  the  strawberry  beds  at 
Falls  Church  adjoins  a  bit  of  woodland,  and  it  was  along  the  border  of 
these  woods  that  the  insects  began  their  attack  last  year,  other  portions 
of  the  field,  on  higher  ground,  exposed  to  the  wind  being  practically 
exempt  from  infestation. 

It  should  be  borne  in  mind  that  the  few  insects  that  might  hibernate 
in  the  beds,  if  these  are  neglected  until  they  become  overrun  with 
grass  and  weeds,  or  contrive  to  effect  an  entrance  under  the  covering, 
can  be  killed  by  a  few  dustings  with  pyrethrum. 

Finally,  the  fruit-grower  should  not  trust  entirely  to  staminate  varie- 
ties. It  will  be  found  far  better,  in  districts  where  this  insect  is  known 
to  be  injurious,  to  grow  pistillates  as  is  now  customary,  and  the  siiray 
need  only  be  applied  to  the  staminates  used  in  fertilization,  provided 
the  nonfertilizing  plants  are  perfect  pistillates  and  hence  bear  no  X'ollen. 


OCCURRENCE    OF    THE    HEN   FLEA  (SARCOPSYLLA  GALLINACEA 
WESTW.)  IN  FLORIDA. 


By  A.  S.  Packard,  Providence,  R.  I. 

At  the  meeting  of  the  Entomological  Society  of  Washington,  held 
November  12,  1886  {see  Proc,  vol.  i,  p.  59),  a  letter  was  read  from 
Judge  Lawrence  C.  Johnson  relative  to  the  damage  done  by  a  species 
of  flea  to  young  chickens  at  Gainesville,  Fla.  At  the  meeting  held 
March  7,  1889,  another  com- 


munication  from  Judge  John- 
son was  read,  in  which  he 
gave,  with  some  detail,  the 
habits  of  the  insect  (/oc.  ci^. 
pp.  203-205). 

Wishing  to  further  examine 
this  case.  Prof.  Riley  kindly 
sent  me  a  number  of  the  males 
and  females  from  the  U.  S. 
National  Museum.  These  I 
identified  as  Sarcopsylla  gal- 
linaeea  Westw.,  and  in  1889, 
in  the  Museum  at  Leyden,  I  was  kindly  shown  by  Dr.  C.  Ritzema  Bos 
specimens  of  this  species  from  Ceylon,  which  seemed  on  a  superficial 
examination  to  be  the  same  as  the  Floridiau  example.  The  insect  was 
first  described  by  the  late  Prof.  Westwood  in  an  article  in  the  Entomolo- 
gist's Monthly  Magazine  (vol.  xi,  1874-75,  p.  216),  entitled  "  Description 


Fig.    8.    Sarcopsylla   gallinacea:    male- 
antennsB;  m,  palpi — more  enlarged, 
bv  Packard.) 


-enlarged ;    ant, 
(From  drawings 
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of  a  new  Pulicideous  Insect  from  Ceylon."     To  this  article  I  liave  not 
had  access. 

My  original  identification  was  made  from  the  figure  and  description 
by  Dr.  O.  Taschenberg  in  his  useful  monographic  work  "  Die  Flohe," 
which  was  based  on  type-example  in  Ritzema  Bos's  collection  received 
from  Westwood.  Westwood  states  that  the  creatures  fastened  to  the 
eyelids  and  on  the  neck  of  the  domestic  hen  at  Colombo,  Ceylon,  whence 
they  were  brought  to  England  by  Mr.  Moseley,  of  the  Challenger  Exj^e- 
dition. 

To  further  insure  the  accuracy  of  the  identification  of  the  Floridian 
examples  with  the  Asiatic  species,  I  sent  one  to  Dr.  Julius  Wagner,  of 
St.  Petersburg,  who  writes  me  as  follows :  "The  flea  sent  is  Sarcopsylla 
gallinacea  $  ,  and  quite  similar  to  the  examples  of  which  I  send  you  a 
pair  (  $  and  9  )." 

These  specimens  were  from  a  second  locality  in  Asia,  the  slide  being 
labeled  "  Strix  sp.  Murgab,  Suirau-Beir,  3,  v,  1893."  This  locality  we 
suppose  to  be  in  Turkestan.  It  is  noteworthy  that  the  host  is  an 
owl.  It  is  possible  that  the  wide  zoographical  distribution  of  this  spe- 
cies is  due  to  the  fact  that  it  is  carried  about  from  one  region  to 
another  by  birds. 

On  comparing  the  Turkestan  specimens  with  those  from  Florida  I 
am  unable  to  see  any  difference;  the  proportions  of  the  different  parts 

of  the  body  being  the  same, 
the  joints  and  armature  of  the 
legs  and  tarsi  not  differing. 

I  add  camera  sketches  of  the 
two  sexes.  Fig.  8,  male,  with 
the  antenna^,  and  palpi  enlarged ; 
Fig.  9,  female,  drawn  to  the 
same  scale. 

I  may  add  that  Dr.  Julius 
Wagner,  who  is  giving  much 
attention  to  the  Siphona])tera, 
is  desirous  of  receiving  speci- 
mens of  fleas  from  this  country. 
He  recommends  collecting  them 
in  the  spring  or  in  the  begin- 
ning of  summer.  At  that  season  one  may  find  the  larvte  and  pupaj  in 
the  nests  and  holes  of  Mammalia,  and  the  adult  insects  on  the  same 
animals,  especially  on  the  young  ones.  Dr.  Wagner's  address  is  the 
Zoological  Laboratory  of  the  Imperial  University  of  St.  Petersburg. 


Fig.    9.    Sarcopsylla   gallinacea. 
(From  drawings  by  Packard.) 


Female— enlarged. 
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NOTES  ON  COTTON  INSECTS  FOUND  IN  MISSISSIPPI. 

By  William  H.  Ashmead. 

'Towards  the  latter  part  of  July,  1893,  I  was  instructed  to  proceed  to 
Utica,  Hinds  county.  Miss.,  to  make  some  special  studies  on  the  boll- 
worm  {HeUothis  armiger  Hiibn.).  I  reached  my  destination  on  July  23 
and  left  August  23,  my  stay  there  extending  over  a  period  of  just  one 
month.  During  this  brief  period,  as  time  permitted,  studies  were  made 
on  such  other  cotton  insects  as  were  brought  under  my  observation, 
and  I  find  now  that  many  of  these  have  never  before  been  reported  on 
cotton,  while  still  others,  especially  among  the  parasitic  forms,  prove 
to  be  new  to  science. 

Inasmuch  as  many  of  these  are  not  only  of  scientific  interest  but  of 
economic  importance,  it  seems  to  me  desirable  that  all  should  be  placed 
on  record,  together  M'ith  such  brief  notes  on  rearings  and  habits  as 
have  been  made,  for  the  assistance  and  guidance  of  other  workers.  As 
the  most  satisfactory  method  of  presenting  these  brief  notes,  I  propose 
to  arrange  the  insects  observed  in  consecutive  order  under  the  different 
Orders  to  which  they  belong. 

ORDER    ORTHOPTERA. 

The  Carolina  Mantis  or  ve&v\iov^Q{8ta(jmomantis  caroUna^wxm..). — 
The  nymph  of  this  striking  insect  was  alone  met  with,  the  mature  insect 
not  having  put  in  its  appearance.    Its  old  egg-cases  were  found  twice. 

Three  or  four  species  of  the  genus  Gryllus  were  common  in  the  cotton 
fields.  They  probably  feed  occasionally  on  cotton,  but  no  direct  observa- 
tions were  made  on  their  habits. 

The  minute  three-toed  cricket  {Tridactylus  minutus  Scudd.)  was  quite 
common  in  the  cotton  fields  and  was  observed  feeding  on  the  tender, 
newly-formed  leaves.  Its  preference  is  for  low,  damp  situations,  and 
it  was  rarely  met  with  in  high,  dry  places. 

The  banded  cricket  [NemoMus  fasciatvs  DeGr.) — Not  rare.  Feeds 
occasionally  on  the  tender  leaves. 

The  agitating  cricket  {Hapithus  agitator  Uhler). — A  siugle  specimen 
only  taken,  hiding  in  a  blossom.  The  petals  had  a  hole  eaten  through 
them,  possibly  by  it,  but  it  was  not  observed  feeding. 

The  beautiful  leaf-palpus  cricket  {Phyllopalpus  puIcheUus  Uhler)  was 
not  uncommon  in  the  blossoms  of  cotton  planted  on  low  land,  con- 
tiguous to  a  swamp  or  running  stream.  It  was  observed  feeding  upon 
the  petals,  corolla,  and  pollen. 

Gundlach's  cricket  {Cyrtoxipha  gundlacM  Sauss.). — A  single  speci- 
men taken  in  a  cotton  blossom.    It  was  not  observed  feeding. 

The  banded  tree-cricket  {(Ecanthits  fasciatus  Fitch). — This  species  is 
not  uncommon,  and  feeds  upon  the  leaves.  It  is  readily  distinguished 
from  (E.  niveus  and  allied  species  by  having  along,  straight  black  line, 
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and  a  short,  more  or  less  curved  line,  on  basal  joint  of  antennae,  and 
two  short  black  lines  on  the  second  joint,  the  outer  being  the  shorter. 
The  eggs  are  deposited  in  double  rows  in  long  slits  made  by  the  ovi- 
positor of  tlie  female,  in  the  smaller  lateral  branches  or  the  leaf  petioles 
of  the  cotton.  Each  egg  is  very  elongate,  3"""  long,  or  over  five  times 
as  long  as  thick,  perfectly  white,  and  with  a  granulated  cap  at  the  top 
or  outer  end.  The  duration  of  the  egg  stage  is  from  four  to  five  days, 
although  it  may  be  even  shorter,  as  apparently  fresh  specimens  taken 
in  the  petiole  of  a  leaf  on  August  3  hatched  August  6.  Other  speci- 
mens taken  August  5  hatched  August  9. 

The  cone-headed  locust  {ConocepJudus  obta.sus  Burm.), — Only  occa- 
sionally met  with  on  cotton.  It  feeds  on  the  leaves,  eating  large  pieces 
out  of  the  sides  and  gnawing  holes  through  the  middle. 

Two  nymphs  of  another  species,  or  belonging  to  another  genus,  were 
also  taken  feeding  on  the  leaves.  This  species  has  an- acute  tubercle 
on  the  forehead  and  white  rings  ou  the  antenn<e. 

The  long-tailed  cotton  locust  {Orehelimum  gossypii  Scudd.). — This 
species  is  in  the  National  Museum  labeled  0.  longicauda  Walsh,  but  so 
far  as  I  can  find  was  never  described  by  hnn, 

Mr.  Samuel  H.  Scudder  in  "Entomological  Notes"  (pt.  iv,  p.  64) 
described  it  under  the  name  0.  gossypii,  and  says:  "This  is  the  insect 
referred  to  in  the  Proceedings  of  the  Boston  Society  of  Natural  History 
(vol.  XI,  p.  434)  as  laying  its  eggs  in  the  stems  of  the  cotton  plant.  The 
eggs  were  pale  yellow,  one-fifth  of  an  inch  long,  cylindrical,  bluntly 
pointed,  and  a  little  tai)ering  at  the  end  from  which  the  larva  emerges; 
the  other  extremity  was  rounded." 

]  found  the  species  common,  feeding  in  the  blossoms,  eating  the 
corolla  and  petals,  and  i^reventiug  the  formation  of  the  boll.  The 
species  is  very  voracious,  and  a  single  specimen  must  destroy  many 
bolls  before  attaining  full  growth. 

Two  other  species  with  similar  habits,  ().  glaherrimum  Burm.  and  0. 
fasciatum  Scudd.,  were  observed. 

The  red-legged  locust  {Melanoplus  femur-ruhrum  DeG.). — Taken  in 
both  nymph  and  imago  state,  feeding  on  the  leaves. 

The  obscure  grasshopper  {Acridlmn  ohscurum  Burm.). — Very  com- 
mon. Feeds  in  the  nymph  stage  upon  the  leaves,  and  sometimes  almost 
entirely  defoliated  some  of  the  branches.  In  destructiveness  it  comes 
next  to  the  long-tailed  cotton  locust. 

The  rugose  grasshopper  (iZ^/p7?/scMs  rugosus  Scudd.)  — Although  plen- 
tiful in  all  the  fields,  this  species  was  only  occasionally  seen  feeding  on 
cotton  leaves. 

In  the  family  Tettigid.ne  five  distinct  species  were  taken  on  cotton, 
as  follows:  BatricUdea  cnstata  Scudd.;  Tettigidea  lateralis  Say;  Tettix 
ornatus  Say;  T.  femoratus  Scudd.;  and  T.  arenosus  Bnvm. 
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ORDER    THYSANOPTERA, 

Three  distinct  species  of  Thripiche  were  taken  on  cotton.  Two  spe- 
cies, the  wheat  Thrips  {Thrips  tritici  Fitch)  and  the  apple  Tlirips 
[Phloeothrlps  mail  Fitch)  were  taken  in  the  blossoms,  puncturing-  tlie 
stamens  and  coroHa,  but  no  serious  injury  seemed  to  follow  their  attack. 

The  other  species  is  apparently  predaceous  and  was  observed  feed- 
ing on  the  cotton  Aleyrodes  {A.  gosiiijpii).  It  is  apparently  undescribed, 
and  may  be  characterized  as  follows : 

Thrips  trifasciatus  n.  sp. 

Female. — Length  0.8  '"'".  Light  brown;  eyes  strongly  fiiceted,  purplish-brown  in 
certtiin  lights;  three  biisal  segments  of  abdomen  above,  dark  brown;  segments  4,  5, 
and  6  white;  apical  segments  light  brown,  the  sutures  dusky;  legs,  except  hind 
feinora  towards  tips,  white;  wings,  linear,  strongly  fringed,  without  nerves,  the 
ground  color  brown  or  fuscous,  with  three  transverse  white  bauds,  i.  e.,  the  front 
wings  have  a  white  b-xnd  at  base,  another  at  about  two-thirds  their  length,  and  with 
the  apices  white. 

Habitat. — Near  Utit-a,  Miss. 

ORDER   NEUROPTERA. 

The  larvic  of  the  lacewing  flies  are  predaceous,  feeding  upon  aph- 
ides, mites,  minute  caterpillars,  and  the  eggs  and  larvse  of  other  insects. 
They  are  commonly  called  aphis  lions. 

In  the  family  Hemerobiid<e  only  a  single  species  was  discovered  feed- 
ing on  the  cotton  aphis  {Aphis  gossypii  Glover).  A  full-grown  larva 
was  taken  July  28,  while  it  was  feeding  upou  aphides.  The  following 
description  was  made: 

Body  long  and  slender;  abdomen  gradually  tapering  to  a  point  at  the  apex,  and 
measuring  8  '""'  in  length;  head  small,  with  long  curved  pointed  mandibles,  medium 
sized  eyes  and  two  autenn;e  extending  to  the  middle  thoracic  segment;  tirst  tho- 
racic segment  much  longer  than  wide  and  only  about  half  the  width  of  the  second 
and  third,  the  latter  segments  being  the  widest  of  all,  and  each  with  a  large  whitish 
spot  at  the  sides;  abdomen  much  longer  than  the  head  and  thorax  unitt^d,  gradually 
produced  into  a  point  posteriorly  and  composed  of  S»  segments. 

During  the  night  it  spun  an  extremely  loosely  woven  cocoon,  of  the 
finest  silk,  6  '"'»  long  by  3  """  in  width,  in  which  it  transformed  into  a 
.pupa,  the  pupa  being  whitish  in  color,  scarcely  4  """  long,  and  plainly 
discernible  through  the  meshes  of  the  cocoon.  On  August  4  the  imago 
appeared,  being  just  six  days  in  the  pupa  state. 

It  is  apparently  the  insect  described  by  Walker  from  Georgia  (Brit. 
Mus.  Cat.  Neuropt.,  p.  286)  under  the  name  Hemerobius  humuH  Linn.; 
but  as  Hageu  believes  it  to  be  distinct,  and  two  species  having  the 
same  specific  name  can  not  be  retained,  the  specific  name  for  this  spe- 
cies may  be  changed  to  gossypii  and  it  may  be  known  in  future  as  the 
cotton  lacewing  fly  [Hemerobius  gossypii). 

No  less  than  five  distinct  species  of  the  beneficial  Chrysopidie  were 
taken  on  the  cotton,  the  larvne  of  which  feed  on  the  cotton  aphis,  the 
eggs  of  various  insects,  and  minute  caterpilhirs.  The  larva  of  one  spe- 
cies was  seen  eagerly  seizing  and  sucking  dry  a  minute  lepidopterous 
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leaf-miner,  another  the  nymph  of  a  small  tree-hopper,  while  in  confine- 
ment nearly  all  the  speeies  will  attack  voraciously  almost  any  small 
insect  they  can  seize  with  their  curved  jaws. 

As  no  eiiort  seems  to  have  been  made  previously  to  identify  the  spe- 
cies of  these  important  predaceous  insects  found  on  cotton,  I  give 
below  the  results  of  my  work  in  this  direction,  believing  it  just  as 
important  to  know  the  names  of  those  insects  beneficial  to  us  as  it  is  to 
know  those  which  are  noxious  or  injurious. 

The  eggs  of  all  these  species  are  laid  in  clusters  on  either  the  upper 
or  lower  side  of  a  leaf,  suspended  on  delicate  threads,  and  might  easily 
be  mistaken  for  the  spores  of  some  fungi.  All  appear  very  much  alike, 
and  scarcely  any  specific  difierence  can  be  detected  between  the  eggs 
of  the  difierent  si)ecies. 

The  eyed  lacewing  {Chry.sopa  oculata  Say)  is  known  at  once  by  having 
a  black  ring  on  the  second  joint  of  the  antenna^,,  black  antennal  sockets, 
a  broad  black  line  below  the  eye,  four  black  spots  on  vertex,  and  by 
the  prothorax  having  three  black  points  on  each  side. 

The  white-horned  hicewin}!;  {Ghrysopa  albicornis  Fitch)  agrees  very 
closely  with  the  previous  species,  but  the  first  joint  of  the  antennse  is 
annulated  with  sanguineous,  the  four  spots  on  the  crown  conjoined  and 
forming  two  black  bands,  while  the  prothorax  has  only  one  black  point 
at  the  sides  anteriorly. 

The  black-horned  lacewing  {Chrysopa  nigricornis  Burni.)  resembles 
somewhat  the  preceding,  but  with  the  head  without  black  marks  or 
lines,  except  one  on  each  side  of  the  clypeus  and  sometimes  a  line  or 
spot  beneath  the  eye;  the  first  and  second  joint  of  the  anteunjE  are 
pale,  not  annulated  with  black  or  sanguineous,  the  flagellum  being  black 
at  basal  one-third,  while  the  prothorax  usually  has  a  black  point  at 
the  anterior  angle,  although  sometimes  wanting. 

The  stripe-horned  liicewiug  {Chrysopa  lineaticornis  Fitch)  is  closely 
related  to  C.  nU/ricornis  Burm.,  but  has  the  basal  joint  of  antenmie  with 
a  black  or  dusky  line  above,  the  prothorax  with  a  fuscous  line  along 
the  sides,  while  the  head  is  spotted  with  fuscous  anteriorly. 

The  slender  lacewing  [Chrysopa  attenuata  Walk.)  is  a  pale  greenish- 
yellow  species  and  the  form  most  commonly  met  with  on  cotton,  all  the- 
veins  of  the  wings  being  pale  green,  more  rarely  with  some  of  the  veins 
obscured  or  dusky,  the  head  with  a  sanguineous  line  below  the  eyes  and 
with  the  palpi  varied  with  fuscous  or  black. 

ORDER   PLATYPTERA. 

The  insects  belonging  to  the  fiimily  Psocid.ne  are  more  or  less  social 
in  their  habits,  especially  at  the  approach  of  cold  weather,  and  when 
immature  resemble  the  biting  lice  or  Mallophaga.  They  are  s<;aven- 
gers,  feeding  upon  decomposing  animal  and  vegetable  matter  and  upon 
fungi. 
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Ccecilius  mobilis  Hagen. — A  single  specimen  agreeing  perfectly  with 
tlie  brief  but  imperfect  description  of  Dr.  Hagen  was  taken  on  the  under 
surface  of  a  cotton  leaf  August  5. 

A  second  species  belonging  to  another  genus  is  apparently  unde- 
scribed,  and  for  tliis  I  have  proposed  the  name  Psociis  gossypii.    It  is 
characterized  as  follows : 
Psocus  gossypii  u.  sp. 

Female. — Length  to  tip  of  wiugs,  6"'"'  ;  expanse  of  wings,  10.5"'"'.  Rust-brown; 
ocelli,  palpi,  and antennte  except  two  basal  joints,  black;  abdomen,  except  toward 
base  above,  blackish-fuscous;  apical  margin  of  the  scutellum  and  legs  (except  the 
tibias  and  tarsi,  which  are  fuscous  or  blackish),  yellowish;  wings,  fuliginous, 
the  large  triangular  pterostigma  and  the  venation  (except  of  the  median  nervure  and 
its  fork,  the  claval  veins  basally,  the  short  vein  along  the  hind  margin  just  beyond 
the  apex  of  the  clavus,  and  the  vein  joining  the  hind  foi-k  of  the  mediannervure  and 
forming  the  posterior  side  of  the  closed  quadrate  discoidal  cell,  which  are  yellow- 
ish,) black. 

This  species  belongs  in  the  section  with  P.  venostis  Burm.  and  super- 
ficially resembles  it;  but  it  is  relatively  smaller  (although  specimens  of 
P.  venosus  are  occasionally  found  as  small),  the  color  is  paler  without 
the  brassy  tinge  on  the  head,  while  the  pterostigma  is  black,  not  yellow. 

(To  be  continued.) 


ON   A   LECANIUM   INFESTING  BLACKBERRY,  CONSIDERED   IDEN- 
TICAL WITH  L.  FITCHII,  SIGN. 

By  T.  D.  A.  (JocKEKELL,  Las  Criices,  iV.  Mex. 

In  the  year  1801  (or  1804  "?)  Schrank  described  a  scale  found  on  llubus 
in  Europe,  naming  it  Coccus  riibi.  Signoret,  when  writing  Jiis  ''  Essai," 
recognized  that  this  was  a  Lecanium,  but  beyond  this  he  could  say 
nothing  very  definite,  as  Schrank's  description  was  extremely  short, 
and  the  insect  had  not  been  seen  by  him, 

Lichtenstein,  however,  in  1882,  proposed  a  new  genus  Tetrura,  its 
type  being  T.  rubi,  which  he  supposed  to  be  the  Coccus  rtibi  Schrank. 
But  his  insect  was  a  form  allied  to  Dactylopius  and  therefore  not  that 
of  Schrank,  which  still  remained  unknown  to  modern  authors. 

Fortunately,  in  May,  1891,  Dr.  T.  A.  Chapman  rediscovered  Zem»  mm 
mbi  (Sclir.)  in  England,  and  in  June  of  the  same  year  the  species  was 
also  found  by  Mr.  J.  W.  Douglas.  The  latter  gave  an  extended  descrip- 
tion of  it,  with  figures  by  Mr.  Newstead,  in  the  Entomologist's  Monthly 
Magazine  (1892,  pp.  105-107). 

Coming  now  to  this  country,  we  find  in  Signoret's  work  a  description 
of  Lecanium  fitchii,  which  was  found  on  bramble  by  Asa  Fitch.  The 
latter  had  labeled  it  L.  rubi,  but  Signoret  observed  that  it  did  not  seem 
to  be  the  same  as  that  of  Schrank,  and  accordingly  proposed  the  name 
L.  Jitchii. 
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For  sometime  past  it  has  been  recognized  thataLecanium  was  to  be 
found  in  the  northeastern  States  on  Kubus,  but  its  identification  has 
been  a  matter  of  doubt.  The  chief  element  in  this  doubt  has  arisen 
from  Signoret's  statement  that  L.  fitchii  was  the  smallest  species  known 
to  him,  whereas  the  insect  commonlj^  recognized  in  recent  times  is  by 
no  means  particularly  small. 

In  July,  1893,  Mr.  J.  Fletcher  sent  me  specimens  of  a  Lecanium  on 
Lawton  blackberry,  from  St.  Davids,  Ontario.  From  these  I  made  the 
following  notes  at  the  time: 

Male  scale  5'"'"  long,  3"""  wide ;  oblong,  subcarinate,  sides  finely  rugose,  not  pli- 
cate, dorsum  shiny ;  color,  dark  chestnut  brown ;  several  of  the  scales  rather  sub- 
globose  than  oval;  sides  of  some  more  or  less  plicate. 

Newly-hatched  larvie  ocherous-white,  with  a  very  conspicuous  blackish  broad 
longitudinal  band. 

I  did  not  study  this  species  further  at  the  time,  but  noted  that  it  was 
allied  to  and  possibly  a  variety  of  L.  persicce.  June  12,  1894,  Dr.  J.  A. 
Lintner  sent  me  several  specimens  on  a  blackberry  twig,  the  locality 
not  being  stated.  Wishing  to  clear  the  matter  up,  I  have  made  a 
microscopic  examination  of  them,  with  the  following  result: 

Female  with  antenna;  7-jointed ;  2,  3,  and  4  long  and  subequal  (3  a  little  the  longer) ; 
5  and  6  very  short  and  subequal  (6  a  little  the  longer) ;  7  a  little  longer  than  6,  but 
much  shorter  than  4 ;  5  somewhat  longer  than  broad;  1  large  and  ordinary.  For- 
mula, 3  (24) 1765. 

This  is  the  normal  form;  one  showed  antenna  8-jointed,  4  longest,  3  and  2  equal, 
5,  6,  7  short ;  8  longer  than  5,  6,  or  7,  but  shorter  than  2.  Legs  ordinary ;  tibia  a  little 
shorter  than  femur;  tarsus  decidedly  shorter  than  tibia;  tarsal  knobbed  hairs  and 
digitules  filiform.  Anal  plates  extremely  small ;  their  externo-cephalad  sides  longer 
than  their  externo-caudad.  Derm  tessellate,  the  x»lates  mostly  hexagonal ;  gland- 
spots  as  in  other  species. 

The  eggs  found  under  a  female  are  slightly  tinged  with  pink.  As 
Dr.  Lintner  observed,  the  scales  when  removed  from  the  twig  leave  a 
curious  and  pretty  pattern  of  white  secretion,  consisting  of  an  oval 
outline,  an  abdominal  patch,  and  lines  indicating  the  lateral  incisions. 

With  Dr.  Liutner's  specimens  are  some  male  scales,  which  are  as 
usual  in  the  genus. 

Now,  what  are  Ave  to  call  this  Lecanium  received  from  Mr.  Fletcher 
and  Dr.  Lintner?  Putting  aside  j)ers/ca',  which  I  am  now  convinced 
it  can  not  be,  nudjitehii,  on  account  of  size,  I  turned  for  comparison  to 
the  European  rubi.  Mr.  Douglas,  in  describing  rubi,  refers  to  the  white 
markings  of  the  females,  which  last  until  oviposition  is  completed. 
After  that  the  scales  become  uniform  nut-brown.  Herein  the  species 
shows  resemblance  to  L.  juglandis  Bouche,  with  its  disappearing  yel- 
low marks.  I  have  not  seen  the  American  blackberry  scale  in  the 
proper  condition  to  say  whether  it  has  the  markings  as  described  by 
Mr.  Douglas,  but  certainly  on  Dr.  Lintner's  examples  the  dorsal  band 
is  obscurely  indicated,  and  the  transverse  marks  seem  to  have  been 
more  or  less  distinct.     So  far,  therefore,  the  evidence  is  inconclusive 
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as  to  the  markings  on  immature  females  of  the  American  species.  The 
size  of  the  American  species  agrees  well  enough  with  that  of  L.  rubi 
but  in  the  antenna?  we  find  tangible  distinctions.  Mr.  Douglas  clearly 
describes  and  figures  the  first  joint  as  very  short  and  the  second  much 
shorter  than  the  third.  The  second  is  about  as  long  as  the  fifth.  In 
the  American  species,  on  the  other  hand,  I  find  the  first  not  very  short, 
the  second  long  and  always  considerably  longer  than  the  fifth. 

This,  taken  with  the  different  locality,  justifies  us  in  considering  the 
American  scale  distinct  from  L.  rubi,  at  least  so  far  as  present  infor- 
mation goes. 

It  is  hardly  necessary  to  compare  it  with  all  the  various  American 
species,  but  it  may  suffice  to  say  that  I  found  myself  obliged  to  con- 
clude it  was  L.Jitchii  or  a  new  species.  The  legs  and  antennae  agree 
well  enough  with  Jitchii.  It  is  especially  to  be  noted  that  in  those 
antennal  characters  by  which  our  scale  differs  from  rubi  it  exactly  agrees 
with  fitcMi.  L.  Jitchii  was  from  Washington.  Why  is  it  not  now 
known  to  us  if  the  present  species  is  not  it?  Is  it  likely  that  our 
brambles  would  support  in  the  northeast  United  States  two  different 
species  of  indigenous  Lecauium? 

But  how  about  the  size?  Signoret  says,  indeed,  that  it  is  the  small- 
est species  he  knows;  but  he  expressly  states  that  his  females  had 
not  yet  formed  eggs,  and  he  speaks  of  the  insect  as  flattened  oval,  with 
a  dorsal  keel.  Does  this  not  clearly  show  that  he  had  to  do  with  imma- 
ture examples,  dead,  and  shriveled?  Such  being  assumed,  there  is 
nothing  in  the  account  of  Jitchii  which  will  not  fit  the  specimens  now 
under  discussion. 

CONCLUSIONS. 

(1)  So  far  as  at  present  known  all  the  Lecania  of  the  Northeast 
States  and  Canada  found  on  Eubus  must  be  referred  to  L.  Jitchii  Sign. 

(2)  L.Jitchii,  so  far  as  present  evidence  goes,  must  be  held  distinct 
from  the  European  L.  rubi  Schr. 

(3)  L.  persiccc,  L.  juglandis,  L.  Jitchii,  andX.  rubi  are  allied  species, 
but  must  be  considered  distinct. 


INSECTS  INJURING  DRUGS  AT  THE  UNIVERSITY  OF  KANSAS. 

By  Veuxon  L.  Kellogg,  Lawrence,  Ivans. 

Some  jars  of  insect-infested  drugs  referred  to  me  by  the  department 
of  pharmacy  of  the  University  of  Kansas  led  me  to  make  a  superficial 
examination  of  the  drugs  stored  in  glass,  tin,  wooden,  and  paper  ves- 
sels in  the  store-rooms  and  laboratories  of  that  department  which 
resulted  in  noting  the  following  drug-attackiug  insects: 

Sitrodre'pa  panicea  Linn.,  attacking  blue  flag  rhizome  {Iris  versicolor), 
comfreyroot  {Symphytum  officinale),  dogbane  root  {Apocynum  cannahi- 
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num),  ginger  rliizome  {Zingiber  officinale),  marshniallow  root  {AWuca 
officinalis),  aniseseed  {Pinipinellaanisum),  aconite  tuber  (Aconituu  napel- 
Ins),  musk  root  {Ferula  sumbul),  Indian  turnip  rhizome  {Arnm  tri- 
2^hyllum),  belladonna  root  {Atropa  belladonna),  witch-liazelleaves  {Ham- 
amelis  virginica),  powdered  coffee  seed  {Goffea  arabica),  wormwood 
stems,  flowers,  and  leaves  {Absinthium  sp.),  tborn-apple  leaves  {Datura 
stramonium),  cantliarides  {Cantharis  vesicatoria),  and  thirty  other  dif- 
ferent drugs. 

Lasioderma  serricorne  Fab.,  attacking  powdered  ergot  {Glaviceps  pur- 
purea). 

Ptinns  brunneus  Duft.,  attacking  musk  root  {Ferula  sumbul),  powdered 
senna  leaves  {Cassia  acutifolia),  and  powdered  Jaboraudi  leaves  ^Filo- 
carpus  pinnatifolius). 

^ilmnussurinamensis  Linn.,  attacking  almond  vneal  {Amygdala  dulcis). 

Silvanus  advena  Waltl.,  attacking  aconite  tuber  {Acoiiitum  napellus). 

Silvanus  sp.,  attacking  aconite  tuber  {Aconitum  napellus),  ginseng 
rhizome  {Panax  quinquefoliuin),  henbane  leaves  {Hyoscyamus  niger), 
senega  root  {Polygala  senega). 

Tenebrio  obscurus  Fab.,  attacking  parsley  root  {Apium  petroselinum). 

Paromalus  sp.,  attacking  powdered  poke  root  {Phytolacca  decandra). 

Anthrenus  varius  Fab.,  attacking  powdered  cramp  bark  (  Viburnum 
prunifolium). 

Atropos  divinatoriaFsib.,'^.  attacking  henbane  leaves  {Hyoscyamus 
niger),  and  golden  seal  {Hydrastis  canadensis). 

Lepisma  saccharina  Linn.,?  attacking  powdered  mezereum  bark 
{Daphne  mezereum),  and  socratine  aloes  {Aloe  socratina). 

The  cosmopolitan  and  omnivorous  little  Sitrodrepa  panicea  was  by 
far  the  most  abundant  and  wide  spread  in  the  store-rooms.  It  is  really 
a  serious  pest  of  stored  drugs.  In  the  case  of  the  cautharides  attacked 
by  it  the  bodies  of  the  cantharis  beetles  were  completely  riddled  and 
broken.  Of  the  thousands  of  bodies  in  the  canister  not  one  seemed  to 
have  been  left  unattacked.  In  many  other  instances  the  damage  done 
to  the  drug  was  considerable. 

The  remedy,  other  than  preventing  the  ingress  of  the  insects  by 
using  tiglit  jars  and  canisters,  is  to  expose  the  iufested  drug  to  the 
vapor  of  carbon  bisulphide.  The  ease  with  which  this  may  be  done  iu 
the  case  of  most  drugs  gives  the  druggist  a  feasible,  effective,  and 
almost  universally  applicable  remedy. 
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THE  SENSES  OF  INSECTS.* 

By  C.  V.  EiLEY. 

Having  thus  dealt  m  a  summary  way  witli  some  of  the  structures 
and  economies  of  the  social  insects,  let  us  now  consider  their  psycho- 
logical manifestation  s.t 

Of  the  five  ordinary  senses  recognized  in  ourselves  and  most  higher 
animals,  insects  have,  beyond  all  doubt,  the  sense  of  sight,  and  there 
can  be  as  little  question  that  they  possess  the  senses  of  touch,  taste, 
smell,  and  liearing.  Yet,  save,  perhaps,  that  of  touch,  none  of  these 
senses,  as  possessed  by  insects,  can  be  strictly  compared  with  our  own, 
while  there  is  the  best  of  evidence  that  insects  possess  other  senses 
which  we  do  not,  and  that  they  have  sense  organs  with  which  we  have 
none  to  compare.  He  who  tries  to  comprehend  the  mechanism  of  our 
own  senses — the  manner  in  which  the  subtler  sensations  are  conveyed 
to  the  brain — will  realize  how  little  we  know  thereof  after  all  that  has 
been  written.  It  is  not  to  be  wondered  at,  therefore,  that  authors 
should  differ  as  to  the  nature  of  many  of  the  sense  organs  of  insects, 
or  that  there  should  be  little  or  no  absolute  knowledge  of  the  manner 
in  wliich  the  senses  act  upon  them.  The  solution  of  psychical  problems 
may  never,  indeed,  be  obtained,  so  infinitely  minute  are  the  ultimate 
atoms  of  matter;  and  those  who  have  given  most  attention  to  the  sub- 
ject must  echo  the  sentiment  of  Lubbock,  that  the  principal' impres- 
sion which  the  more  recent  works  on  the  intelligence  and  senses  of  ani- 
mals leave  on  the  mind  is  that  we  know  very  little,  indeed,  on  the  sub- 
ject. We  can  but  empirically  observe  and  experiment  and  draw  con- 
clusions from  well  attested  results. 

Sight. — Taking  first  the  sense  of  sight,  much  has  been  written  as  to 
the  picture  which  the  comjwund  eye  of  insects  produces  upon  the 
brain  or  upon  the  nerve  centers.  Most  insects  which  undergo  complete 
metamorphoses  possess  in  their  adolescent  states  simi)le  eyes  or  ocelli, 
and  sometimes  groups  of  them  of  varying  size  and  in  varying  situa- 
tions. It  is  difficult,  if  not  impossible,  to  demonstrate  experimentally 
their  efficiency  as  organs  of  sight;  the  probabilities  are  that  they  give 
but  the  faintest  impressions,  but  otherwise  act  as  do  our  own.  The 
fact  that  they  are  possessed  only  by  larvte  which  are  exposed  more  or 
less  fully  to  the  light,  while  those  larvic  wliich  are  endophytous,  or 
otherwise  hidden  from  light,  generally  lack  them,  is  in  itself  proof  that 
they  perform  the  ordinary  functions  of  sight,  however  low  in  degree. 
In  the  imago  state  tlie  great  majority  of  insects  have  their  simple  eyes 
in  addition  to  the  compound  eyes.  In  many  cases,  however,  the  former 
are  more  or  less  covered  with  vestiture,  which  is  another  evidence 

*  From  an  address  on  Social  Insects,  as  president  of  the  Biological  Society  of 
Washington,  delivered  in  the  hall  of  Columbian  University,  January  29, 1894. 
tSee  article  by  writer  in  Insect  Life,  vol.  vi,  pp.  350-360. 
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that  tlieir  function  is  of  a  low  order,  and  lends  weight  to  the  view  that 
they  are  useful  chiefly  for  near  vision  and  in  dark  places.  The  com- 
pound eyes  are  prominent  and  adjustable  in  proportion  as  they  are  of 
service  to  the  species,  as  witness  those  of  the  common  house-fly  and  of 
the  Libellulidte  or  dragon-flies.  It  is  obvious  from  the  structure  of 
these  compound  eyes  that  impressions  through  them  must  be  very  dif- 
ferent from  those  received  through  our  own,  and,  in  point  of  fact,  the 
late  experimental  researches  of  Hickson,  Plateau,  Tocke  and  Lemmer 
mann,  Pankrath,  Exner,  and  Viallanes  practically  established  the  fact 
that  while  insects  are  shortsighted  and  perceive  stationary  objects 


Tig.  10.— Sensory  organs  in  insects:  A,  one  element  of  eye  of  cockroach  (after  Grenaeher) ;  B, 
diagrammatic  section  of  compound  eye  in  insect  (after  Miall  &  Denny) ;  C,  organs  of  smell  iu  Melo- 
lontha  (after  Kraepelin) ;  D,  a,  b.  sense  organs  of  abdominal  appendages  of  Chrysopila ;  c,  small  pit  on 
terminal  joint  of  palpus  in  Perla  (after  Packard) ;  £,  diagram  of  sensory  ear  of  insect  (after  Miall  & 
Denny);  F,  auditory  apparatus  of  Meconema;  a,  fore  tibia  of  this  locust;  b,  diagrammatic  section 
through  same  (after  Graber) ;  G,  auditory  apparatus  of  Caloptenus,  seen  from  inner  side,  showing 
tympanum,  auditory  nerve,  terminal  ganglion,  stigma,  and  opening  and  closing  muscle  of  same,  as 
well  as  muscle  of  tympanum  membrane  (after  Graber).— All  very  greatly  enlarged. 

imperfectly,  yet  their  compound  eyes  are  better  fitted  than  the  verte- 
brate eye  for  apprehending  objects  set  in  relief  or  in  motion,  and  are 
likewise  keenly  sensitive  to  color. 

So  far  as  experiments  have  gone  they  show  that  insects  have  a  keen 
color  sense,  though  here  again  their  sensations  of  color  are  different 
from  those  i)roduced  upon  us.  Thus,  as  Lubbock  has  shown,  ants  are 
very  sensitive  to  the  ultra  violet  rays  of  the  spectrum,  which  we  can 
not  perceive,  though  he  was  led  to  conclude  that  to  the  ant  the  gen- 
eral aspect  of  nature  is  presented  in  an  aspect  very  difterent  from 
that  iu  which  it  appears  to  us.  In  reference  to  bees,  the  experiments 
of  the  same  author  prove  clearly  that  they  have  this  sense  of  color 
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highly  developed,  as  indeed  might  be  expected  when  we  consider  the 
part  they  have  played  in  the  development  of  flowers.  While  these 
experiments  seem  to  show  that  blue  is  the  bee's  favorite  color,  this  does 
not  accord  with  Albert  Mliller's  experience  in  nature,  nor  with  the 
general  experience  of  apiarians,  who,  if  asked,  would  very  generally 
agree  that  bees  show  a  preference  for  white  flowers. 

Touch. — The  sense  of  touch  is  supposed  to  reside  chiefly  in  theantennse 
or  feelers, though  it  requires  but  the  simplest  observation  to  show  that 
with  soft-bodied  insects  the  sense  resides  in  any  i^ortion  of  the  body, 
very  much  as  it  does  in  other  animals.     In  short,  this  is  the  one  sense 


Fig.  11.— Sensory  Organs  in  Insects:  A,  sensory  pits  on  antennae  of  young  wmgie&s  Aphis  per  sicm- 
niger  (after  Smith) ;  B,  organ  of  smell  in  May  beetle  (after  Hauser) ;  C,  organ  of  smell  in  Vespa  (after 
Hauser) ;  2),  sensory  organs  of  2''*rme«/fa!;ip«s;  a,  tibial  auditory  organ ;  c,  enlargement  of  same;  b, 
sensory  pits  of  tarsus  (after  Stokes) ;  H,  organ  of  taste  in  maxillro  of  Vespa  vulgaris  (after  Will);  F, 
organ  of  taste  in  labium  of  same  insect  (after  AVill) ;  G,  organ  of  smell  in  Caloptenus  (after  Hauser) ; 
H,  sen.sory  pilose  depressions  on  tibia  of  Teruies  (after  Stokes) ;  J,  terminal  portion  of  antennae  of 
Myrmica  rvginodis;  c,  cork-sbaped  organs;  s,  outer  sac;  «,tube;  ic,  posterior  chamber  (after  Lu()bock) ; 
K,  longitudinal  section  through  portion  of  llagellum  of  autennso  of  worker  bee,  showing  sensory 
hairs  and  supposed  olfactory  organs  (after  Cheshire).    All  very  greatly  enlarged. 

which,  in  its  manifestations,  may  be  conceded  to  resemble  our  own. 
Yet  it  is  evidently  more  specialized  in  the  maxillary  and  labial  palpi 
and  the  tongue  than  in  the  antennae  in  most  insects. 

Taste. — Very  little  can  be  positively  proved  as  to  the  sense  of  taste 
in  insects.  Its  existence  may  be  confidently  predicated  from  the  acute 
discrimination  which  most  monophagous  species  exercise  in  the  choice 
of  their  food,  and  its  location  may  be  assumed  to  be  the  mouth  or  some 
of  the  special  trophial  organs  which  have  no  counterpart  among  verte- 
brates.   Indeed,  certain  pits  in  the  epipharynx  of  many  mandibulate 
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insects  and  in  the  ligula  and  the  maxilbv  of  bees  and  wasps  are  con- 
ceded by  the  authorities  to  be  gustatory. 

Stnell. — That  insects  possess  the  power  of  smell  is  a  matter  of  com- 
mon observation  and  has  been  experimentally  proved.  The  many 
experiments  of  Luboock  upon  ants  left  no  doubt  in  his  mind  that  the 
sense  of  smell  is  highly  developed  in  them.  Indeed,  it  is  the  acuteness 
of  the  sense  of  smell  which  attracts  many  insects  so  unerringly  to 
given  objects  and  which  has  led  many  persons  to  believe  them  sharp- 
sighted.  Moreover,  the  innumerable  glands  and  special  organs  for 
secreting  odors  furnish  the  strongest  indirect  proof  of  the  same  fact. 
Some  of  tliese,  of  which  the  osmaterium  in  Papilionid  larvie  and  the 
eversible  glands  in  Parorgyia  are  conspicuous  examples,  are  intended 
for  protection  against  inimical  insects  or  other  animals;  while  others, 
possessed  by  one  only  of  the  sexes,  are  obviously  intended  to  please  or 
attract.  A  notable  develoi^ment  of  this  kind  is  seen  in  the  large  gland 
on  the  hind  legs  of  the  males  of  some  species  of  Hepialus,  the  gland 
being  a  modification  of  the  tibia  and  sometimes  involving  the  abortion 
of  the  tarsus,  as  in  the  Euroj^ean  K.  hectus  L.  and  our  own  H.  hehrensi 
Stretch.  The  possession  of  odoriferous  glands,  in  other  words,  implies 
the  possession  of  olfactory  organs.  Yet  there  is  among  insects  no  one 
specialized  olfactory  organ  as  among  vertebr^ites;  for  while  there  is  con- 
clusive proof  that  this  sense  rests  in  the  antennae  with  many  insects, 
especially  among  Lepidoptera,  there  is  good  evidence  that  in  some 
Hymenoptera  it  is  localized  in  an  ampulla  at  the  base  of  the  tongue, 
while  Graber  gives  reasons  for  believing  that  in  certain  Orthoptera 
(Blattidse)  it  is  located  in  the  anal  cerci  and  the  palpi. 

Hearing. — In  regard  to  the  sense  of  hearing  the  most  casual  experi- 
mentation will  show  (and  general  experience  confirms  it)  that  most 
insects,  while  keenly  alive  to  the  slightest  movements  or  vibrations, 
are  for  the  most  i)art  deaf  to  the  sounds  which  affect  us.  That  they 
have  a  sense  of  sound  is  equally  certain,  but  its  range  is  very  differ- 
ent from  ours.  A  sensitive  Hame  arranged  for  Lubbock  by  the  late 
Prof.  Tyndall  gave  no  response  from  ants,  and  a  sensitive  microphone 
arranged  for  him  by  Prof.  Bell  gave  record  of  no  other  sound  than  the 
patter  of  feet  in  walking.  But  the  most  sensitive  tests  we  can  experi- 
mentally apply  may  be,  and  doubtless  are,  too  gross  to  adjust  them- 
selves to  the  finer  sensibilities  of  such  minute,  active,  and  nervous 
creatures.  There  can  be  no  question  that  insects  not  only  produce 
sounds,  but  receive  the  impression  of  sounds  entirely  beyond  our  own 
range  of  perception,  or,  as  Lubbock  puts  it,  that  "  we  can  no  more 
form  an  idea  of  than  we  should  have  been  able  to  conceive  red  or 
green  if  the  human  race  had  been  blind.  The  human  ear  is  sensitive 
to  vibrations  reaching  at  the  outside  to  38,000  in  a  second.  The  sen- 
sation of  red  is  produced  when  470  millions  of  millions  of  vibrations 
enter  the  eye  in  a  similar  time;  but  between  these  two  numbers  vibra- 
tions produce  on  us  only  the  sensation  of  heat.     We  have  no  especial 
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organ  of  sense  adapted  to  them."  It  is  quite  certain  that  ants  do  make 
sounds,  and  the  sound-producing  organs  on  some  of  the  abdominal 
joints  liave  been  carefully  described.  The  fact  that  so  many  insects 
have  the  power  of  producing  sounds  that  are  even  audible  to  us  is  the 
best  evidence  that  they  possess  auditory  organs.  These  are,  however, 
never  vocal,  but  are  situated  upon  various  parts  of  the  body  or  upon 
different  members  thereof. 

Special  Sense  and  Sense  Organs. — While  from  what  has  preceded  it  is 
somewhat  difficult  to  compare  the  more  obvious  senses  possessed  by 
insects  with  our  own,  except  perhaps  in  the  sense  of  touch,  it  is, 
I  repeat,  just  as  obvious  to  the  careful  student  of  insect  life  that  they 
possess  special  senses  which  it  is  difficult  for  us  to  comprehend.    The 


Fig.  12. — Some  Antenna  OB' COLEOPTERA:  a,  Ludius;  6,  Corymbites;  c,  Prionocyplion ;  d,  Acneus; 
e,  Dentlroifles:  /,  Dineutes;  g,  Laclinosterna ;  h,  Bolbocerus;  i,  Adranes  (after  LeConte  and  Horn). — 
All  greatly  enlarged. 

sense  of  direction,  for  instance,  is  very  marked  in  the  social  Hymen- 
optera  which  we  have  been  considering,  and  in  this  respect  insects 
remind  us  of  many  of  the  lower  vertebrates  which  have  this  sense  much 
more  strongly  developed  than  we  have.  Indeed,  they  manifest  more 
especially  what  has  been  referred  to  in  man  as  a  sixth  sense,  viz,  a 
certain  intuition  which  is  essentially  psychical,  and  which  undoubtedly 
serves  and  acts  to  the  advantage  of  the  species  as  fully,  perhaps,  as 
any  of  the  other  senses.  Lubbock  demonstrated  that  an  ant  will  recog- 
nize one  of  its  own  colony  from  among  the  individuals  of  another  colony 
of  the  same  species,  and  when  we  consider  that  the  members  of  a  colony 
number  at  times,  not  thousands,  but  hundreds  of  thousands,  this 
remarkable  power  will  be  fully  appreciated. 
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The  neuter  Termites  are  blind  and  can  have  no  sense  of  light  in  their 
internal  or  subterranean  bnrrowings  ;  yet  they  will  undermine  build- 
ings and  pulverize  various  parts  of  elaborate  furniture  without  once 
gnawing  through  to  the  surface,  and  those  species  which  use  clay  will 
fill  up  their  burrowings  to  strengthen  the  supports  of  structures  which 
might  otherwise  fall  and  injure  the  insects  or  betray  their  work.  The 
bat  in  a  lighted  room,  though  blinded  as  to  sight,  will  fly  iu  all  direc- 
tions with  such  swiftness  and  infallible  certainty  of  avoiding  concussion 
or  contact,  that  its  feeling  at  a  distance  is  practically  incomprehensible 
to  us. 

The  manner  in  which  anything  threatens  its  welfare  thrills  and  agi- 
tates one  of  these  insect  communities,  and  causes  every  individual  to 
act  at  once  for  the  common  good,  has  been  noted  by  all  observers,  and 
is  a  good  illustration  in  point.  It  may  be  likened  to  the  manner  in 
which  the  same  conditions  influence  communities  of  other  animals, 
including  man.  There  are  emergencies  when  intuitive  feeling  dispos- 
sesses reason,  and  every  capable  person  seems  blindly  urged  to  definite 


Fig.  13. — Antenna  of  male  Pbengodes  with  portion  of  ray.— Greatly  eular<;ed  (original.) 

action  for  the  protection  of  the  community,  regardless  of  consequence. 
The  war  cry  of  a  nation  is  an  example  in  point,  and  violations  of  other- 
wise just,  but  tedious,  processes  of  law  are  under  certain  circumstances 
deemed  justifiable.  I  shall  never  forget  the  emotion  that  influenced 
the  citizens  of  Chicago  the  day  following  their  great  fire  in  1871.  Sea- 
son, argument,  judgment,  were  in  abeyance.  The  quicker,  intuitive 
processes  prevailed,  and  to  meet  lawlessness  and  the  tendency  to  incen- 
diarism, every  right-minded  citizen  was  ready  to  do  vigilant  duty, 
regardless  of  personal  interest,  every  incendiary  being  hanged  to  the 
nearest  lamp-post  without  ado  or  delay.  It  was  the  universal  and  deep- 
seated  instinct  of  self-preservation. 

Telepathy. — But  however  difficult  it  may  be  to  define  this  intuitive 
sense  which,  while  apparently  combining  some  of  the  other  senses,  has 
many  attributes  i)eculiar  to  itself,  and  however  difficult  it  may  be  for 
lis  to  analyze  the  remarkable  sense  of  direction,  there  can  be  no  doubt 
that  many  insects  possess  the  power  of  communicating  at  a  distance, 
of  which  we  can  form  some  conception  by  what  is  known  as  telepathy 
in  man.    This  power  would  seem  to  depend  neither  upon  scent  nor  upon 
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hearing  in  the  ordinary  understanding  of  these  senses,  but  rather  on 
certain  subtle  vibrations  as  difficult  for  ns  to  apprehend  as  is  the  exact 
nature  of  electricity.  The  fact  that  man  can  telegraphically  transmit 
sound  almost  instantaneously  around  the  globe,  and  that  his  very  speech 
may  be  telephonically  transmitted,  as  quickly  as  uttered,  for  thousands 
of  miles  may  suggest  something  of  this  subtle  power  even  though  it 
furnish  no  explanation  thereof. 

The  power  of  sembling  among  certain  moths,  for  instance,  especially 
those  of  the  family  Bombycidte,  is  well  known  to  entomologists,  and 
many  remarkable  instances  are  recorded.  I  am  tempted  to  put  on 
record  for  the  first  time  an  individual  experience  which  very  well  illus- 
trates this  power,  as  on  a  number  of  occasions  when  I  have  narrated 
it  most  persons  not  familiar  with  tlie  general  facts  have  deemed  it 
remarkable.  In  1863  I  obtained  from  the  then  Commissioner  of 
Agriculture,  Col.  Capron,  eggs  of  Samia  cynthia,  the  Ailanthus  silk- 
worm of  Japan,  which  had  been  recently  introduced  by  him.  I  was 
living  on  East  Madison  Street,  in  Chicago,  at  the  time,  a  part  of 
the  city  subsequently  swept  by  the  great  fire  and  since  entirely  trans- 
formed. In  the  front  yard,  which  (so  commonly  the  case  in  the  old 
Cliicago  days)  was  below  the  sidewalk,  there  grew  two  Ailanthus 
trees  which  were  the  cause  of  my  seiuling  for  the  aforesaid  eggs.  I 
had  every  reason  to  believe  that  there  were  no  other  eggs  of  this  species 
received  in  any  part  of  the  country  within  hundreds  of  miles  around. 
It  seemed  a  good  opportunity  to  test  the  power  of  this  sembling,  and 
after  rearing  a  number  of  larvne  I  carefully  watched  for  the  appearance 
of  the  first  moths  from  the  cocoons.  I  kept  the  first  moths  separate 
and  confined  a  virgin  female  in  an  improvised  wicker  cage  out  of  doors 
on  one  of  the  Ailanthus  trees.  On  the  same  evening  I  took  a  male  to 
the  old  Catholic  cemetery  on  the  north  side,  which  is  now  a  part  of 
Lincoln  Park,  and  let  him  loose,  having  previously  tied  a  silk  thread 
around  the  base  of  the  abdomen  to  insure  identification.  The  distance 
between  the  captive  female  and  the  released  male  was  at  least  a  mile 
and  a  half,  and  yet  the  next  morning  these  two  individuals  were 
together. 

Xow,  in  the  moths  of  this  family  the  male  antenutie  are  elaborately 
pectinate,  the  pectinations  broad  and  each  branch  minutely  hairy. 
(See  Fig.  14,  a.)  These  feelers  vibrate  incessantly,  while  in  the  female 
in  which  the  feelers  are  less  complex  there  is  a  similar  movement  con- 
nected with  an  intense  vibration  of  the  whole  body  and  of  the  wings. 
There  is,  therefore,  every  i-eason  to  believe  that  the  sense  is  in  some 
way  a  vibratory  sense,  as,  indeed,  at  base  is  true  of  all  senses,  and  no 
one  can  study  the  wonderfully  diversified  structure  of  the  antenn^ie  in 
insects,  especially  in  males,  as  very  well  exemplified  in  some  of  the 
commoner  gnats  (see  Fig.  14,  d,  e),  without  feeling  that  they  have  been 
developed  in  obedience  to,  and  as  a  result  of,  some  such  subtle  and 
intuitive  power  as  this  of  telepathy.     Every  minute  ramification  of  the 
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wonderfully  delicate  feelers  of  the  male  mosquito,  in  all  probability, 
pulsates  in  response  to  the  piping  sounds  which  the  female  is  known  to 
produce,  and  doubtless  through  considerable  distance. 

There  is  every  justification  for  believing  that  all  the  subtle  cosmic 
forces  involved  in  the  generation  and  development  of  the  highest  are 
equally  involved  in  the  production  and  building  up  of  the  lowest  of 
organisms,  and  that  the  complexing  and  compounding  and  specializa- 
tion of  j)arts  have  gone  on  in  every  possible  and  conceivable  direction, 
according  to  the  species.  The  highly  developed  and  delicate  antennae 
in  the  male  Cbironomus,  for  instance,  may  be  likened  to  an  external 
brain,  its  ramifying  fibers  corresponding  to  the  highly  complicated 


Fig.  14.— Some  Antennje  of  Insects:  a,  Telea  polyphemus,  male,  X  3;  i  and  c,  tip  of      rays  of 
same — still  more  enlarged ;  d,  Chironomus  X  6;  e,  section  of  same— still  more  enlarged  (original.) 

processes  that  ramify  from  the  nerve  cells  in  the  internal  brains  of 
higher  animals,  and  responding  in  a  somewhat  similar  way  to  external 
impressions.  While  having  no  sort  of  sympathy  with  the  foolish 
notions  that  the  spiritists  proclaim,  to  edify  or  terrify  the  gullible 
and  unscientific,  1  am  just  as  much  out  of  sympathy  with  that  class  of 
materialistic  scientists  who  refuse  to  recognize  that  there  may  be  and 
are  subtle  psychical  phenomena  beyond  the  reach  of  present  experi- 
mental methods.  The  one  class  too  readily  assumes  sui^ernatural  power 
to  explain  abnormal  phenomena ;  tlie  other  denies  the  abnormal,  because 
it,  likewise,  is  past  our  limited  understanding.  "  Even  now,"  says 
William  Crook es,  who  speaks  with  authority,  ''telegraphing  without 
wires  is  possible  within  a  radius  of  a  few  hundred  yards,"  and,  in  a 
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most  interesting  contribution  to  our  present  knowledge  of  vibratory 
motion  and  the  possibilities  of  electricity,  the  same  writer  remarks:* 

The  discovery  of  a  received  sensitive  to  one  set  of  wave  lengths  and  silent  to 
others  is  even  now  partially  accomplislied.  The  human  eye  is  an  instance  sui)plied 
hy  nature  of  one  which  resjionds  to  the  narrow  range  of  electro-magnetic  impulses 
hetwcen  the  three  ten-millionths  of  a  millimeter  and  the  eight  ten-millionths  of  a 
millimeter.  It  is  not  improbable  that  other  sentient  beings  liave  organs  of  sense 
which  do  not  resjioud  to  some  or  to  any  of  the  rays  to  which  our  eyes  are  sensitive, 
but  are  able  to  ai^prcciate  other  vibrations  to  which  we  are  bliud.  Such  beings 
would  practically  be  living  in  a  different  world  from  our  own.  Imagine,  for 
instance,  what  idea  we  should  form  of  surrounding  objects  were  we  endowed  with 
ej'es  not  sensitive  to  the  ordinary  rays  of  light,  but  sensitive  to  the  vibrations  con- 
cerned in  electric  and  magnetic  phenomena.  Glass  aud  crystal  would  be  among  the 
most  opaciue  of  bodies.  Metals  would  be  more  or  less  transparent,  and  a  telegraph 
wire  through  the  air  would  look  like  a  long,  narrow  hole  drilled  through  an  imper- 
vious solid  body.  A  dynamo  in  active  work  would  resemble  a  conflagration,  while 
a  permanent  magnet  would  realize  the  dreams  of  mediteval  mystics  and  become  an 
everlasting  lamp  with  no  expeuditure  of  energy  or  consumption  of  fuel. 

In  some  parts  of  the  human  brain  may  lurk  an  organ  capable  of  transmitting  and 
receiving  other  electrical  rays  of  wave  lengths  hitherto  undetected  by  instrumental 
means.  These  may  be  instrumental  in  transmitting  thought  from  one  brain  to 
another.     *     **     * 


A  NEW  SPECIES  OF  PEZOTETTIX. 

By  Lawrence  Brunek,  Lincoln,  Nebr. 

Among  the  locusts  fouud  most  abundantly  in  the  valley  aud  hill- 
sides about  Grand  Junction,  Colo.,  while  on  a  trip  to  that  region  during 
the  month  of  June,  1893,  was  an  undescribed  species  of  the  genus 
Pezotettix.  This  locust  bears  some  resemblance  to  Melanoplus  turn- 
hulli  Thos.,  but  unlike  that  species  has  very  short  and  rounded 
tegmina.  It  resembles  that  species  also  in  its  food  habits,  seeming  to 
confine  its  attention  almost  entirely  to  the  various  species  of  plants  of 
the  botanical  family  Chenopodiacea',  which  abound  in  the  regions  where 
it  occurs,  being  particularly  fond  of  the  grease- wood  {Sarcobatts  ver- 
micularis). 

In  my  annual  report  as  special  agent  of  the  Division  of  Entomology, 
published  in  Bulletin  Ko.  32  of  the  Division,  I  have  mentioned  this 
insect  as  Pezotettix  chenopodii.     The  following  description  is  given: 

Pezotettix  chenopodii  n.  sp. 

A  compact,  short-limbed  species  related  to  and  having  the  general  appearance  of 
the  Caloptenus  tiirnhuUi  of  Thomas.  General  color  testaceous  olive-gray  with  mark- 
ings of  dark  brown  upon  occiput,  disk  and  sides  of  pronotum,  sides  of  basal  segment 
of  abdomen  and  hind  femora;  the  dark  dorsal  line  of  pronotum  with  a  narrow  paler 
one  along  its  middle,  as  in  the  various  species  of  Hesperoietlijr.  Hind  tibite  varying 
from  pink  to  pale  glaucous,  usually  the  latter,  with  pale  annulus  near  base. 

Head  moderately  large,  eyes  large  but  not  prominent,  separated  above  by  the 
slightly  sulcate  depressed  vertex,  which  is  nearly  as  wide  as  the  frontal  costa; 

*  Some  Possibilities  of  Electricity. — Fortnightly  Review,  March,  1892. 
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latter  of  nearly  equal  width  tliroiighout,  not  prominent  and  but  fjently  sulcata  at 
the  ocellus;  occiput  short  and  only  gently  elevated.  Antennse  slender,  a  little 
shorter  than  head  and  pronotum  combined,  the  basal  joint  smaller  than  usual, 
orange  colored.  Pronotum  smooth,  gradually  widen'ng  behind,  without  well-defined 
cariuiB,  the  transverse  grooves  all  very  distinct  and  the  border  rather  widely^  mar- 
gined throughout;  hind  margin  broadly  rounded.  Tegmiua  small,  lobate,  their 
extremities  reaching  to  the  middle  of  second  abdominal  segment,  and  with  their 
inner  edges  rather  widely  separated.  Abdomen  short,  the  sides  but  little  com- 
pressed, the  dorsal  carina  nearly  obsolete,  and  the  apex  blunt,  in  the  male  gently 
enlarged  and  ending  in  a  blunt  upwardly  directed  point,  as  in  Heiperotettix  viridia 
Thos.  Supra-anal  i)late  of  male  abdomen  triangular,  quite  broadly  and  deejily 
grooved  on  basal  half  and  provided  with  a  rather  prominent  carina  on  each  side 
that  extends  from  the  outer  basal  angles  to  the  apex  of  the  mesial  sulcus;  marginal 
apophyses  of  preceding  segment  obliterated.  Male  cerci  straight,  rather  wide  and 
compressed  at  base,  tapering  rapidly  to  middle,  from  which  point  they  are  slender 
and  finger  like,  directed  slightly  backward;  inward,  and  upward.  Valves  of  the 
ovipositor  short,  slender,  their  apices  strongly  hooked,  the  basal  tooth  of  lower 
pair  quite  large  and  triangular.  Posterior  femora  rather  heavy,  reaching  the  tip  of 
abdomen  in  both  sexes.  Prosternal  spine  rather  heavy,  short,  jiyramidal,  a  little 
transverse. 

Length  of  body.— ^,  16"^"",  2,20™™;  of  antenuie,  <? ,  5.5™™,  $,6.5™™;  of  pro- 
notum, (J,  4.25™™,  9,  5.5™™;  of  tegmiua,  ^,  3™™,  $,4™™;  of  hind  femora,  ^, 
9™™,  9 ,  10™™. 

Habitat :  This  iusect  was  collected  by  me  at  Graud  Junction,  Colo., 
where  it  was  present  in  very  large  numbers  during  the  month  of  June. 
It  seemed  to  be  confined  in  its  distribution  chiefly  to  the  grease-wood 
clusters,  and  was  known  by  the  popular  name  of  grease-wood  hoi^per. 

According  to  the  method  employed  and  the  characters  used  by  Carl 
Brunner  von  Wattenwyl  in  his  recent  work  entitled  "  Kevision  du 
Systeme  des  Orthopteres,"  this  insect  would  naturally  fall  into  the 
genus  Hesperotettix  of  Scudder ;  but,  since  it  has  been  the  custom  of 
American  writers  prior  to  this  to  place  all  short- winged  acridians  in  the 
genus  Pezotettix,  I  shall  follow  this  custom  here.  It  is  quite  evident, 
however,  that  this  group  will  very  shortly  have  to  be  revised  for  the 
entire  country.  This  should  certainly  be  done,  because  it  is  a  very 
extensive  one,  there  being  fully  200  distinct  species  in  North  America 
alone,  all  more  or  less  destructive  in  their  food-habits.  Many  of  them 
are  also  confined,  like  the  i)resent  species,  to  special  food  plants. 


A  MARITIME   SPECIES  OF   COCCID^. 

By  T.  D.  A.  COCKERELL,  Las  Cruces,  JS\  Mex. 

Ripersia  maritima  CklL,  n.  sp. 

Female  about  li'"™  long,  plump,  elongate-oval,  naked,  pure  white,  segmentation 
distinct,  legs  and  antennas  slightly  brownish. 

When  boiled  in  caustic  soda  the  female  turns  bright  yellow — a  curious  reaction. 

Antenn;e  6-jointed;  6  longest,  a  little  longer  than  4  and  5;  3  and  1  al)ont  equal; 
2,  4,  and  5  subequal  and  shortest.  Formula  6  (13)  (245).  Each  joint  emits  a  few 
hairs;  the  sixth  several.  The  anteuuie  are  very  small  and  short,  and  placed 
extremely  close  to  one  another,  as  in  IL  riimkis. 

Derm  with  numerous  but  scattered  short  hairs,  and  round  gland-spots. 
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Meutuin  apparently  triarticulate,  the  last  joint  beset  with  8,  the  penultimate  with 
2  short  hairs. 

Femur  decidedly  longer  thau  tibia,  but  femur  and  trochanter  decidedly  shorter 
than  tibia  and  tarsus.  Trochanter  with  a  long  hair  at  its  proximal  end.  Tibia  with 
several  bristles  or  spines,  three  on  the  outer  side  and  three  near  the  distal  end  on 
the  inner  aspect.  Tarsus  about  as  long  as  tibia,  and  with  about  four  long  bristles 
or  spines.  The  tarsus  rapidly  narrows  almost  to  a  point,  and  on  the  end  of  it  is  a 
remarkably  long,  almost  straight,  claw. 

Rostral  loop  not  quite  reaching  to  level  of  insertion  of  middle  legs. 

Anogenital  ring  with  six  large  hairs.  External  to  the  insertion  of  the  hairs  is  a 
ring  of  oval  maiks,  about  18  in  number. 

Posterior  tubercles  rounded  and  indistinct,  each  bearing  a  bristle,  not  so  long  as 
one  of  the  bristles  of  anogenital  ring. 

Habitat:  Hempstead  Harbor,  Long  Island.  On  roots  of  Spartina 
between  tide-marks. 

This  is  the  first  Eipersia  described  from  this  side  of  the  world.  The 
species  hitherto  known  are  B.  corynephori  Sign.,  E.  pulveraria  Kewst., 
B.  stihterranea  Newst.,  B.fraxini  Newst.,  and  B.  tomUnii  Newst.,  from 
Europe;  B.  leptosperma  Mask.,  from  Australia,  and  B.  formicicola 
Mask.,  B.  rumicis  Mask.,  and  B.fagi  Mask.,  from  New  Zealand. 

Of  all  these  species  none  bear  any  very  close  resemblance  to  the 
present  one,  except  B.  rumicis,  which  was  found  amoDgst  roots  of 
Bumex  acetosella  in  New  Zealand.  B.  rumicis  may  be  distinguished 
from  B.  maritima  by  the  color  and  by  the  relative  lengths  of  some  of 
the  antennal  joints. 

The  idea  of  a  maritime  Coccid  was  a  very  old  one,  long  thought  to 
be  exploded.  Coccus  zosterce  Fab.  was  described  as  living  on  Zostera 
in  the  Baltic.  That  this  should  be  a  Coccid  is  doubtless  impossible, 
and  either  the  habitat'  wrong  o*"  it  is  something  else,  possibly  a  spe- 
cies of  Chiton. 

Much  later  Coccus  halophilus  Hardy  was  imperfectly  described  from 
British  specimens.  It  was  found  at  the  roots  of  Ligusticum,  Ehodiola 
and  Statice,  on  rocks  by  the  sea.  Like  our  insect  it  is  white,  but  it  is 
not  properly  a  maritime  species. 

The  first  genuinely  maritime  Coccid  was  described  in  1883  by  Prof. 
Com  stock.  This,  Chionaspis  sparthice,  was  collected  by  Prof.  W, 
Trelease  on  Spartina  at  Woods  Holl,  Mass.  The  plants  were  com- 
monly submerged  at  high  tide  nearly  up  to  the  insects,  which  were 
themselves  drenched  with  the  salt  si)ray. 

In  Bipersia  maritima  Ave  have  the  most  extreme  case  known,  for  the 
iusects  are  entirely  submerged  at  high  tide. 

The  conditions  under  which  this  species  exists  are  so  peculiar  and  of 
such  great  interest,  that  I  have  asked  Mr.  Nathan  Banks,  who  discov- 
ered the  insect,  to  append  below  a  full  account  of  the  facts  as  observed 
by  him : 

"The  interesting  marine  Coccid  described  above  by  Prof.  Cockerell  is 
found  very  abundantly  in  some  localities  on  the  shore  near  Sea  Cliff. 
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At  Sea  Clili'  the  shore  is  sandy  and  often  qiTite  stony.  Here  and 
there  are  patches  of  salt  grass  {Spartina)  growing  between  tide-marks, 
but  always  nearer  to  the  high  than  to  the  low  water  marks.  In  muddy 
jilaces  sometimes  whole  acres  are  covered  by  the  grass.  The  tide 
here  rises  seven  feet,  and  the  roots  of  the  lo-west  patches  of  salt  grass 
are,  at  ordinary  high-tides,  covered  by  about  three  feet  of  water.  Such 
a  patch  Avould  be  covered  for  about  two  and  a  half  or  three  hours  twice 
a  day.  The  roots  form  a  sod,  and  embedded  in  the  sod  is  a  common 
mussel  {Modiola  j^licafnla);  Melampvs  hidentaius  and  species  of  Lit- 
torinea  are  common,  and  barnacles  and  seaweed  grow  on  the  stones  in 
the  sod.  Fiddlercrabs  {Gelasimus)  dig  their  holes  here.  Several  insects 
and  arachnids  are  quite  common,  such  as  Anurida  mariiima,  an  Antho- 
myiid  tiy,  a  Curculionid,  a  species  of  Bembidium,  Bdella  marina.,  Chel- 
anops  tristls^  and  several  undescribed  mites. 

"The  soil  is  thoroughly  drenched  with  salt  water,  and  in  it  are  various 
marine  worms  (Aere/s,  HalodriUus,  etc.).  The  Coccid  was  first  discov- 
ered in  April,  1894,  on  the  roots  of  a  patch  of  salt  grass  which  at  high 
tide  is  covered  by  about  two  feet  of  water.  They  were  usually  in  little 
cavities,  sometimes  hundreds  grouped  together.  They  are  from  one  to 
two  inches  below  the  surface,  sometimes  just  under  loose  stones.  An 
undescribed  species  of  Trombidium  preys  upon  them.  Later  I  found 
that  it  occurred  in  some  very  large  salt  meadows  near  Glen  Cove,  near 
Glen  wood  and  at  Roslyn.  I  have  examined  the  roots  of  a  closely  allied 
grass  which  grows  sparsely  above  high  water,  but  found  no  Coccids  on 
them. 

"The  bay  on  which  Sea  Clift',  Glen  Oove,  Glen  wood,  and  Roslyn  are 
situated  is  known  as  Hempstead  Harbor,  and  it  is  a  branch  of  Long 
Island  Sound.     The  bay  at  this  point  is  a  mile  wide. 

"The  salt  grass  is  used  by  clam  diggers  and  fishermen  to  thatch  out- 
houses, for  bedding,  packing  clams,  fish,  etc."  Nathan  Banks. 


AN  ABNORMAL  TIGER  SWALLOW-TAIL. 

By  L.  O.  Howard. 

The  Division  has  been  in  correspondence  during'  the  past  winter  with 
Mr.  VV.  A.  Ilarshbarger,  of  Washburn  College,  Topeka,  Kaus.,  con- 
cerning an  extraordinary  specimen  of  the  common  tiger  swallow-tail 
{Papilio  iurniis=^JasoniadcH  f/lanciis)  which  he  reared  from  the  larva  last 
summer,  and  Mr.  Harshbarger  was  finally  good  enough  to  send  us  the 
specimen,  which  we  have  had  figured  both  in  colors  and  in  black  and 
white  and  present  the  illustrations  herewith.  The  specimen  was  reared 
from  a  larva  given  to  Mr.  Harshbarger  by  some  non-entomological 
acquaintance.  It  was  kept  for  a  slunt  time  in  a  bottle  of  water,  but  in 
spite  of  this  half  drowning  transformed  to  chrysalis  and  eventually 
issued  as  an  adult.     Mr.  Harshbarger  states  that  he  saw  during  the 
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season  of  1893  several  specimens  of  the  variety  glaucus  which  were 
curionsly  splotched  with  yellow,  and  is  inclined  to  attribute  this  ten- 
dency to  variation  to  the  comparative  drought  which  characterized  the 
summer  in  Kansas. 

The  insect  most  nearly  resembles  the  black  form  of  (jlaucus.  The 
wings  of  the  left  side  are  black  in  general  coloring.  The  primary  of  the 
right  side  is  also  black,  while  the  secondary  of  the  same  side  is  a  bright 
and  beautiful  male  wing,  the  yellow  being  normal  in  all  respects  except 
that  the  four  spots  on  the  outer  border  are  narrower  than  in  the  normal 
male.  The  three  dark  wings  are  curiously  and  irregularly  splotched 
with  yellow,  as  indicated  in  the  figure.    The  tails  of  the  two  hind- wings 


Fig.  15 — Papilio  turnus  var.  ylancun:  ahcrraiit  adult,  iii)per  surface — natural  size  (origiual). 


are  different  in  shape,  that  of  the  right  being  the  normal  male  tail  and 
that  of  the  left  the  normal  female  tail.  The  reentering  excision  at  the 
anal  angle  of  the  secondaries  is  more  pronounced  on  the  left  wing  than 
on  the  right,  and  the  orange  spot  io  larger.  The  orange  spot  on  the 
upper  and  outer  angle  of  the  secondaries  is  present  on  the  left  wing^ 
but  is  slightly  smaller  than  the  normal  glaucus  female,  while  on  the 
right  wing  it  is  very  minute  and  resembles  that  of  the  male.  On  the 
undersides  of  the  wings  the  right  secondary  resembles  the  underside 
of  the  secondary  of  the  yellow  male,  except  tliat  the  wings  are  a  little 
more  deeply  lined  with  black  and  above  the  black  margin  the  orange 
is  a  little  more  conspicuous.  The  underside  of  the  left  secondary 
resembles  in  all  respects  the  underside  of  the  right,  except  that  its 
3613—1^0.  1 4 
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yellow  is  not  quite  so  bright.  Both  secondaries,  however,  would  be 
taken  from  the  nuderside  for  those  of  the  male  Avere  it  not  for  the 
different  shape  of  the  tails. 

The  coloration  of  the  body  is  male  tlironghout  with  the  single  excep- 
tion that  the  yellow  band  which  extends  up  both  sides  of  the  front  at 
the  border  of  the  eye  is  lacking  on  the  left  side,  although  occurring  as 
usual  in  the  male  on  the  right  side.  The  genitalia  are  male  in  type, 
but  the  internal  organs  of  the  right  side  are  nuich  smaller  than  those 
of  the  left  side.  There  is  a  slight  difference  also  in  the  a'.itenuie,  the 
right  antenna  being  a  trifle  smaller  than  the  left.  The  structure  of 
both,  however,  is  female. 


Fig.  16— Fa2nlio  iurnvs  v.u:  {/lavcun:  aberrant  adult,  under  Hurlace — natural  size  (original). 

This  remarkable  insect  has  been  most  carefully  studied.  The  scale 
coloration  is  perfectly  normal,  so  far  as  can  be  judged  by  any  compara- 
tively high  power.  Careful  denuding  of  the  base  of  the  right  secondary 
shows  that  there  is  no  possibility  of  a  fraud,  i.  e.,  that  the  insect  is  nmde 
up  from  two  or  more  individuals. 

This  does  not  seem  to  us  to  be  a  case  of  hermaphroditism.  The 
insect  is  essentially  male,  but  it  is  an  extremely  curious  sport.  It  is 
an  aberrant  male,  imitating  in  some  details  the  coloration  of  the  female. 

Under  the  head  of  "variations  and  aberrations,"  of  this  species, 
Scudder  mentions  the  fact  that  he  has  seen  a  female  from  the  White 
Mountains  with  the  yellow  of  the  upper  surface,  particularly  of  the 
lower  half  of  the  forewings,  slightly  tinged    with  an    orange  flush. 
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Other  slight  variations  like  these  are  mentioued,  and  he  further 
states  that  he  saw,  many  years  ago,  in  some  collection,  an  hermaphro- 
ditic specimen  from  the  South,  iu  which  the  wings  of  the  left  side  and 
the  left  half  of  the  body  were  female  of  the  glaucns  variety,  w^hile  the 
right  half  was  male  and  normally  yellow,  the  valves  being  developed 
only  ou  the  right  side.  This  was  perhaps  the  same  individual  figured 
by  W.  H.  Edwards,  and  first  described  by  him  in  the  Transactions  of 
the  American  Entomological  Society  (vol.  ii,  j).  207). 


GENERAL  NOTES. 

A   NEW   APPLE-TREE    ENEMY. 

We  have  received  from  Mr,  Samuel  E.  Coleman,  of  Virginia,  a  number 
of  specimens  of  a  large  Pentatomid  bug  [Brochymena  anmilata  Fab.), 
recorded  by  Uhler  as  common  to  the  Atlantic  States,  which  Mr.  Cole- 
man says  attacked  the  new  growth  of  his  apple  trees  in  the  month  of 


Fig.  17. — Brochymena  anmilata:  adult;  under  surface  shown  at  left — enlarged  (original). 

May,  pumping  up  sap  from  the  tender  wood,  and  which  is  known  in  his 
locality  as  the  "  large  chinch  bug."  Many  twigs  and  limbs  were  killed. 
We  advised  the  kerosene-soap  emulsion  spray,  and  while  we  do  not 
anticipate  any  great  damage  from  the  species,  the  record  of  the  habit 
is  sufficiently  interestingto  justify  its  publication.  The  specimens  of  this 
insect  in  the  U.  S.  National  Museum  collection  show  that  it  occurs  in 
IS^ew  York,  District  of  Columbia,  Virginia,  North  Carolina,  Florida,  Mis- 
souri, and  Colorado.  The  adults  have  been  found  under  old  bark  in  mid- 
winter, and  the  eggs  and  young  larvie  have  been  found  upon  pea- vines 
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and  upon  the  \rillow.     We  figure  the  adult  insect  (Fig.  17)  in  order  to 
enable  its  ready  recognition  should  this  destructive  habit  recur. 

THE   BLACK   AUSTRALIAN   LADYBIRD   IN    CALIFORNIA. 

Complaints  are  being  made  in  California,  as  we  notice  from  the  Rural 
Californian  for  ]\Iay,  that  the  black  ladybird,  RMzobins  ventraUs,  which 
was  one  of  the  late  importationsfrom  Australia,  from  .yhich  great  results 
were  expected  in  the  destruction  of  noxious  orchard  scale-insects,  has 
not  been  doing  its  duty  in  the  orchards  in  which  colonies  were  placed. 
The  x)hraseology  of  the  notice  is  as  follows :  "  The  opinion  was  expressed 
at  the  meeting  of  the  Pomological  Society  at  Pasadena  that  the  black 
ladybird  was  not  showing  up  in  the  orcliards  in  which  colonies  had  been 
placed."  From  this  it  might  be  supposed  that  they  had  not  been  seen 
this  spring  in  the  orcliards  in  question. 

ThePacific  Pural  Press  of  July  21,  1894,  however,  quotes  a  statement 
made  by  Mr.  T.  X.  Snow  in  the  Santa  Barbara  Press  as  to  the  progress 
of  this  ladybird  in  the  orchard  of  Mr.  Ellwood  Cooper,  at  Ellwood,  Cal. 
According  to  this  account  a  little  more  than  two  years  ago  50  specimens 
of  Ehizobius  ventraUs  were  placed  in  this  orchard,  where  they  multiplied 
so  rapidly  that  in  October,  1893,  Quarantine  Officer  Alexander  Craw 
was  able  to  secure  there  over  500  colonies,  numbering  more  than 
10,000,  for  colonization  in  various  parts  of  the  State.  On  June  27, 
1894,  Mr.  Craw,  it  is  reported,  again  visited  this  orchard,  and  found  not 
one  black  scale  left  of  the  army  which  had  been  there,  the  Rhizobius 
having  made  a  i)crfect  clearance.  Mr.  Craw  is  reported  to  have 
expressed  to  Mr.  Snow  his  belief  that  by  next  November  there  would 
not  be  a  black  scale  remaining  in  Ellwood. 

THE    GRAPE-VINE   ROOT-WORM. 

In  Newspaper  Bulletin  No.  140  of  the  Ohio  Experiment  Station  Mr. 
F.  M.  Webster  calls  attention  to  the  injury  done  to  the  roots  of  grape- 
vines about  Cleveland  by  tlie  larva?  of  the  grape-vine  root  worm  [Fidia 
viticida).  The  larva  of  this  insect,  the  adult  ofwhicli  has  for  many 
years  been  known  as  a  leaf  feeder  upon  the  grape,  has  never  been  known 
with  certainty.  It  has  been  suspected  that  it  feeds  upon  the  roots, 
but  Mr.  Webster  is  the  first  to  prove  this  point  and  to  rear  the  adult 
from  the  larva.  The  experiments  which  he  has  made  show  that  the 
larvae  are  readily  killed  by  a  very  small  amount  of  bisulphide  of  car- 
bon, while  the  beetles  may  be  readily  destroyed  with  the  arsenites. 

AN   INVASION   OF   THE    "FEATHERED    GOTHIC"    MOTH    IN    NORTHERN 

FRANCE. 

Dr.  P.  Marchal  has  an  interesting  note  on  the  "  feathered  Gothic" 
moth  {HeUophohus  impularis)  in  the  Bulletin  of  the  Entomological  Soci- 
ety of  France,  wliich  he  read  at  the  meeting  of  June  13,  1894.  Under 
a  commission  from  the  Ministry  of  Agriculture  he  visited  the  infested 
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region,  which  is  on  the  borders  of  the  Departments  of  the  North  and 
the  Aisne,  and  found  that  the  insects  occupied  a  plateau  which  had 
recently  been  cleared  of  trees.  The  larvne  marched  in  great  liordes, 
very  much  as  the  army  worm  (Lcucania  unipuncta)  does  in  the  United 
States,  or  the  antler  moth  {Gharcvas graminu)  in  northern  Europe.  Dr. 
Marchal  ascribes  the  exceptional  multiplication  of  the  species  to  the 
unusually  warm  and  dry  season  of  1893.  The  invasion  was  fought  by 
means  of  ditches  dug  in  front  of  the  advancing  army  of  cateri)illars, 
large  quantities  of  which  were  thus  captured  and  carried  off  in  sacks 
by  the  peasants,  who  made  compost  of  them  with  liquid  manure. 
Among  the  numerous  insecticides  tried  sulphate  of  ammonia  dihited 
with  liquid  manure  and  sprinkled  upon  the  infested  spots  was  the  only 
one  which  gave  satisfactory  results. 

TAXONOMIC   VALUE   OF    THE    SCALES   OF   LEPIDOPTERA. 

In  the  Kansas  University  Quarterly  for  July,  1894,  Mr.  V.  L.  Kellogg 
publishes  an  imi)ortant  paper  under  the  above  title  in  which  he  gives 
the  results  of  investigations  announced  by  Prof.  J.  II.  Comstock,  in  his 
paper  on  "  Evolution  and  Taxonomy,"  which  was  reviewed  in  Ko.  3  of 
the  present  volume  of  Insect  Life.  Mr.  Kellogg  has  given  us  a  very 
careful  resume  of  previous  researches  in  regard  to  the  structure  and 
ofhce  of  the  scales  of  Lepidoptera,  and  concludes  that  the  most  gener- 
alized scale  is  the  small  hair  without  specialized  insertion,  while  the 
most  specialized  scale  is  the  broadened  toothed  form  with  a  pedicel  and 
a  cup-shaped  insertion  on  the  surface  of  the  wing.  He  applies  the  prin- 
ciple laid  down  by  Comstock  in  his  consideration  of  venation  and  shape 
of  wing,  and  finds  that  his  results  coincide  practically  with  the  taxo- 
nomic  conclusions  reached  by  Prof.  Comstock.  The  suborder  Jugatte 
is  confirmed  by  his  researches,  since  he  finds  upon  the  wings  of  Microp- 
teryx  and  Hepialus,  in  addition  to  numerous  specialized  scales,  a  cov- 
ering of  very  fine  hairs  cliftering  radically  from  the  scales  in  size, 
arrangement,  and  mode  of  attachment  to  the  membrane,  and  agreeing 
essentially  with  the  fixed  hairs  of  the  Trichoptera.  These  hairs  are 
absent  in  the  insects  of  the  suborder  Frenatte.  The  high  specialization 
of  the  true  scales  in  the  Jugate  he  considers  does  not  indicate  a  high 
rank  for  these  insects,  but  is  merely  corroborative  of  the  presumption 
that  they  are  the  existing  tips  of  branches  vvhose  lower  members  have 
disappeared.  He  believes  that  the  stem  form  of  Lepidoptera  x)ossessed 
wing-clothing  much  like  that  now  exhibited  by  the  Trichoptera  and 
that  the  Jugat;TP  branched  ofl"  before  the  covering  of  fine  hairs  had  been 
lost,  although  the  tendency  to  specialization  had  become  already  mani- 
fest. He  discusses  further  the  color  of  the  scales  and  their  peculiar 
ditterentiations,  including  specializations  into  androconia,  applying  his 
conclusions  taxonomically  in  connection  with  Prof.  Com-stock's  discov- 
eries. The  details  of  his  examinations  of  the  insects  of  several  families 
follow.     A  somewhat  confusing  statement  is  made  upon  page  77,  where 
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Mr.  Kellogg-  advances  the  theory  that  when  the  odors  can  not  be  made 
out  in  the  case  of  certain  androconia  the  fact  is  probably  due  to  the 
limitations  of  the  human  ear! 

DEATH  AVEB  OF  YOUNG  TROUT. 

Many  years  ago  one  of  the  numbers  of  the  American  Entomologist 
contained  an  article  under  this  caption,  in  which  attention  was  called 
to  the  destruction  of  young  trout  in  fish  hatcheries  by  the  larval  web 
of  Simuhum  (the  "black  tiy").  Our  attention  has  only  recently  been 
called  again  to  this  matter  by  the  Hon.  Marshall  McDonald,  U.  S.  Com- 
missioner of  Fisheries,  who  has  sent  us  a  report  from  Mr.  E.  M.  Eobin- 
son,  superintendent  of  the  fish  hatcheries  at  Green  Lake,  Me.,  stating 
that  at  the  time  when  the  young  salmon  were  hatching  in  the  troughs, 
the  larva*  of  Simulium  appeared  in  large  numbers.  Any  considerable 
number,  as  Mr.  Kobinson  wrote,  in  a  hatching  trough  will,  in  one  night, 
fill  it  almost  entirely  full  of  fine  web.  The  web  sometimes  gets  around 
the  neck  of  one  of  the  fry  and  chokes  it  to  death.  The  Simulium  larvie 
were  accompanied  by  specimens  of  one  of  their  great  enemies  of  the 
genus  Hydropsyche,  and  these  Hydropsyche  larv;e  were  reported  by  Mr. 
Kobinson  to  feed  upon  dead  fish,  after  they  had  been  killed  by  the  web 
of  tlie  Simulium.  This  seems  to  be  a  perversion  of  habit  on  the  part 
of  the  Hydropsyche,  and  a  most  unfortunate  one,  as  it  diverted  them 
from  their  normal  and  beneficial  habit  of  preying  upon  the  Simulium. 
Damage  of  this  kind  is  only  possible  when  the  fish  are  just  hatching, 
as  a  few  weeks  later  the  fish  themselves  feed  upon  the  Simulium  larvae 
and  x)ractically  turn  the  tables. 

POLLINIA   COST.E   IN   CALIFORNIA. 

In  the  Annual  Eeport  of  the  Department  for  1892,  Prof.  Eiley  an- 
nounced the  appearance  of  a  peculiar  olive  scale,  well  known  in  south 
Europe,  upon  a  few  olive  trees  in  the  vicinity  of  Los  Angeles.  This 
scale  had  been  described  by  Prof.  Targioni-Tozzetti  as  PoUinia  costw, 
and  as  it  is  a  very  difficult  one  to  destroy,  its  immediate  eradication  by 
burning  was  urged.  We  learn  from  the  Rural  Californian  of  May, 
1894,  that,  although  the  insect  was  supposed  to  have  been  destroyed,  it 
has  recently  been  discovered  by  the  State  quarantine  officer,  Mr.  Alex- 
ander Craw.  Fortunately  it  seems  to  have  spread  but  little  during  the 
past  two  years,  and  heroic  measures  have  been  taken  to  stamp  it  out. 
Orctis  chalybeus  was  reported  to  have  been  seen  devouring  this  scale, 
but  it  was  stated  later  that  this  was  a  mistake. 

A  PREDICTION   VERIFIED. 

A  person  signing  the  initials  "J.  C.  H.  S."  wrote  from  Sedgwick 
County,  Kans.,  in  1882  to  the  Prairie  Farmer  in  regard  to  rainfall  and 
the  chinch  bug,  showing  from  records  which  he  had  kept  that  at  the 
end  of  six  and  seven  year  periods  comes  a  severe  drought  with  chinch 
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bugs.  He  claimed  that  the  records  back  to  1834  verified  liis  theory, 
and  the  chain  of  drought  and  chinch  bug  years  he  gave  as  1834, 1811, 
1817,  1854,  1801,  1807,  1874,  and  1881.  Following  this  supposed  law, 
he  i)redicted  chinch  bugs  in  1887,  and,  as  the  writer  showed  in  Bulletin 
17  of  the  Division  of  Entomology,  his  prediction  was  verified.  The 
year  1894,  coming  at  the  end  of  the  following  septenary  period,  has 
also  verified  the  supposed  law  of  this  unknown  writer.  He  claims  that 
the  rainfall  increases  from  each  drought  year  up  to  the  third  or  fourth 
year,  and  then  decreases.  The  chinch  bugs  increase  as  the  drought 
increases,  reach  their  climax  in  the  climax  drought  year,  and  are  killed 
off  by  the  heavy  rainfalls  of  the  following  spring. 

THE    LEAF-FOOTED    BUG   ATTACKING   PLUMS. 

We  are  very  much  interested  in  a  recent  letter  from  Prof.  K.  H. 
Price,  of  the  Texas  Agricultural  Experiment  Station,  which  is  accom- 
panied by  specimens  of  the  leaf- footed  bug  {Leptoglossus  phyllopm),  and 
in  which  he  states  that  these  bugs  have  done  considerable  damage  to 
plums  during  the  last  two  years,  injuring  them,  in  fact,  more  than  the 
plum  cnrculio.  The  bugs  puncture  tlie  buds  for  food,  and  the  fruit 
becomes  knotty.  It  will  be  remembered  that  Mr.  Hubbard,  in  his 
''Report  upon  Insects  Affecting  the  Orange,"  describes  a  similar  habit 
on  the  part  of  this  insect  in  the  orange  groves  of  Florida.  Mr.  Hub- 
bard ascertained  that  the  normal  food-plant  of  the  insect  was  a  large 
thistle  which  grows  commonly  through  the  South,  and  he  states  that 
both  young  and  old  are  frequently  found  in  large  numbers  upon  the 
head  of  this  thistle.  We  have  urged  Prof.  Price  to  search  for  this 
plant  in  the  vicinity  of  the  plum  trees,  and  if  found  to  destroy  the  bugs 
upon  it  with  pure  kerosene.  The  thistle  may  be  used  as  a  trap  crop 
for  this  purpose. 

IS  ICERYA  AN   AUSTRALIAN   GENUS? 

In  a  paper  just  received  from  Mr.  W.  M.  Maskell,  entitled  ''  Further 
Coccid  iSTotes,"  from  the  Transactions  of  the  New  Zealand  Institute 
for  1893,  the  author  shows  that  leerya  mjypUacum  (Dougl.)  has  been 
received  by  him  from  Mr.  Froggatt,  taken  in  Sydney  on  Goodenia  ovata, 
and  I.  rosoe  E.  &  H.  from  the  same  locality  on  Halcea  gibbosa.  The 
latter  he  describes  as  "var  australis,'^  since  it  differs  slightly  from  the 
typical  specimens  described  by  Professor  Kiley  and  the  writer  from 
Key  West,  Fla.  He  says,  in  conclusion,  "the  question  now  arises 
whether  Australia  may  not  be  the  original  home  of  all  Iceryas.  There 
is  scarcely  any  doubt  about  I.  imrchasi;  1.  l-oebelei  is  certainly  Austra- 
lian; I.  wgyptiacum  and  I.rosw  are  found  there;  I.  montnerratensis 
seems  to  be  possibly  a  variety;  I.  seychellarum  has  as  yet  been  reported 
on  sugar-cane  only  from  Mauritius,  and  I.  paJmeri  on  grape  from  Mex- 
ico; but  even  these  may,  after  all,  turn  out  to  be  Australian  also."  Sub- 
sequent facts  may  show  Mr.  Maskell  to  be  right  in  this  supposition, 
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but  in  our  judgment  /.  montserratcnsis  is  a  very  distinct  species  from 
tbe  others,  and  its  occurrence  only  on  the  island  of  Montserrat  and  the 
eastern  side  of  the  isthmus  of  Panama,  as  well  as  its  probable  occur- 
rence, mentioned  in  a  previous  number  of  Insect  Life,  in  British 
Guiana,  certainly  indicate  uo  probability  that  it  originally  inhabited 
AnstraHa.  Icerya  palmeri  has  as  yet  been  found  only  in  Mexico  and 
New  Me.xico,  while  it  may  be  doubted  whether  the  Australian  variety 
of  /.  rosw  is  not  a  disti  ict  species.  The  present  positive  evidence  i>laces 
four  species  as  Australian,  one  as  Mauritian,  and  three  as  inhabiting 
tropical  and  subtropical  America. 

IS    THE    AZALEA    SCALE    INDIG-ENOUS  ? 

On  page  327  of  the  last  number  of  Insect  Life  we  mentioned  the 
occurrence  of  the  azalea  scale  {Eriococcus  azalecv  Comst.)  upon  azalea 
plants  at  the  agricultural  college  in  Michigan.  We  have  since  learned 
that,  as  we  supposed  at  the  time,  the  insects  were  found  in  the  college 
greenhouses.  The  natural  habitat  of  this  scale  has  nevei-  been  ascer- 
tained, but  from  its  occurrence  hitherto  only  upon  greenhouse  speci- 
mens, it  was  sui)posed  to  have  been  introduced  fiom  abroad.  Prof. 
Comstock,  however,  lias  recently  written  us  that  this  species  occurs 
commonly  upon  wild  Azalea  {Azalea  nudifiora)  in  Coy's  Glen  near 
Ithaca,  N.  Y.,  and  far  from  any  cultivated  plant.  This  he  believes  indi- 
cates that  the  Eriococcus  is  a  native  species. 

A   SWARM   OF   WINGED   ANTS. 

Many  large  swarms  of  winged  ants  have  been  described  in  the  works 
of  travelers,  but  few  are  recorded  in  scientific  literature.  It  will  be 
interesting,  therefore,  to  note  that  in  a  letter  received  about  the  close 
of  August  from  Mr.  A.  H.  Mackay,  superintendent  of  education  at  Hal- 
ifax, Nova  Scotia,  an  authentic  account  is  given  of  such  a  swarm,  which 
appeared  in  the  form  of  a  gieat  cloud  over  the  valley  of  the  East  Kiver 
in  the  county  of  Pictou,  N.  S.,  on  August  24,     Mr.  Mackay  waites : 

AcMJording  to  one  account,  the  cloud  was  dense  enough  on  some  occasions  to  inier- 
cept  the  light  of  the  sun.  They  did  not  appear  to  alight  until  dead,  when  a  very  conr 
siderable  quantity  of  them  could  be  gathered  ott'  some  portions  of  the  ground  or 
pathways.  Some  said  their  bite  was  like  that  of  a  mosquito,  but  I  have  uo  other 
evidence  of  their  "biting."  They  were  visible  for  a  whole  afternoon — "until  7 
o'clock,"  says  one.  Their  course  appeared  to  be  moving  along  the  valley  of  the  river, 
which  is  not  very  large,  (juite  fordable  in  the  dry  season  in  most  places,  the  direction 
being  from  southwest  to  northeast.  Nothing  like  it  was  seen  iu  "the  recollection  of 
the  oldest  inhabitant."  Their  sudden  genesis  in  such  great  numbers  luuht  be  an 
interesting  problem  to  the  common  people,  as  well  as  to  the  entomologist,  as  the 
sensation  proves. 

Mr.  Mackay  sent  specimens  of  the  ants,  which  belonged  to  a  species 
of  Prenolepis,  apparently  j)aryit/«. 
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THE    COTTONWOOD   LEAF-BEETLE    IN   NEW    YORK. 

The  common  cottonwood  leaf-beetle  of  the  western  tree  claims  {Lina 
scripta),  which  has  frequently  done  so  much  damage  in  the  far  West  by 
defoliating-  young  trees,  and  old  ones,  too,  for  that  matter,  and  which 
was  treated  at  lengtli  by  Prof.  Kiley  in  the  Annual  Eeport  of  this 
Dejiartmeut  for  1885,  has  appeared  in  injurious  numbers  in  Onondaga, 
Oswego,  and  Cayuga  counties,  N.  Y.,  as  we  learn  from  an  interesting 
article  by  Dr.  J.  A.  Liutner,  in  the  New  England  Homestead  of  July  20. 
It  has  appeared  in  the  plantations  of  ozier  willow,  which  grow  in  the 
Seneca  River  valley,  and  threatens  this  small  but  important  industry. 
Dr.  Lintner  shows  that  the  insect  is  readily  killed  by  an  arsenical 
spray,  which  the  character  of  the  crop  renders  easy  of  application. 

KESIN   WASH    AOAINST    THE    GRAPE    ASPIDIOTUS. 

On  page  5  of  the  current  number  of  Insect  Life  we  refer  to  the 
occurrence  of  Aspuliotus  uv(v  Comst.  on  grape-vines  near  Beltsville, 
Prince  George  County,  Md,  This  vineyard  was  visited  by  Mr.  R.  S. 
Lull,  then  a  member  of  tlie  office  force,  in  the  late  fall  of  1893,  who 
found  that  about  two  dozen  vines  were  affected,  and  that  two  had  been 
killed  outright,  while  a  number  of  the  others  were  dead  or  dying.  By 
his  advice  all  the  vines  in  the  vineyard  were  sprayed  once  with  winter 
resin  wash,  during  the  winter  of  1893,  while  all  those  known  to  be 
affected  were  sprayed  twice.  The  locality  was  visited  by  Mr.  Coquil- 
lett  on  July  20, 1891,  and  after  a  careful  examination  he  found  that,  to 
all  appearances,  the  scale  had  been  exterminated. 


NOTES  FROM  CORRESPONDENCE. 

A  Scale  Insect  on  Laurel  Oak. — Mr.  Louis  A.  Berckmans,  of  Augusta,  Ga.,  sent 
us  some  time  ago  specimeus  of  a  Rhizococcus  found  upon  what  he  called  English 
Laurel.  The  tree,  however,  seems  to  be  really  a  laurel  oak,  Quercus  laurifolia,  and 
the  insect  is  Rhlzococcus  quercus  Comst. 

Anthrenus  varius  feeding  on  a  Comb. — Some  time  ago  Mr.  D.  W.  Coquillett  sent 
us  from  C!alifornia  a  larva  of  Antltrenus  varhis  which  he  had  confined  in  a  bottle  with 
a  tooth  from  a  horn  comb.  He  reports  having  actually  seen  this  larva  feeding  upon 
the  tooth.  This  is  the  first  recorded  instance,  so  far  as  we  know,  of  this  food-habit 
of  Anthrenus. 

Living  Larvae  on  Snow. — Mr.  JamesFletcher,  Dominion  Entomologist  of  Canada, 
sent  us  some  time  ago  specimens  of  Tipulid  larvic  which  a  correspondent  of  his  had 
reported  to  be  present  in  large  number  on  the  snow  near  Whitby,  Ontario.  These 
insects  winter  in  the  larval  state,  near  the  surface  of  the  ground,  and  were  probably 
tempted  out  by  a  warm  day,  when,  the  ground  becoming  hard  again,  they  were 
unable  to  return  to  their  winter  (luarters.  In  Ixskct  Life  (vol.  iv,  p.  335)  we  have 
recorded  other  instances  of  living  larv*  found  on  the  surface  of  snow. 

Mud  Wasps  in  Deserted  Paper-wasps' Nests.— Mr.  C.  F.  CJroth,  a  member  of 
the  New  York  Entomological  Society,  has  recently  sent  us  some  interesting  ento- 
mological notes,  and  among  other  things  mentions  the  occurrence  of  a  species  of 
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mild  wasp  iu  the  deserted  paper  nests  of  Vespa  maculata.  One  that  he  opened 
recently  contaiued  no  less  than  nine  mud- wasp  cells,  about  one  inch  in  length,  in 
the  interior. 

Root  Web-worm  in  Pennsylvania. — We  have  received  from  Mr.  George  C.  Maule, 
of  Gum  Tree,  Pa.,  larva-  bearing  the  characteristic  nirkiugs  of  the  root  web-worm, 
Crambus  zeeUus,  with  the  statement  that  it  is  injurious  to  cornfields  in  his  vicinity. 
On  his  own  farm  it  occurred  in  a  field  which  had  lain  two  years  in  clover  and 
timothy.  In  a  neighbor's  field  of  the  same  age  in  rotation  of  crops  four  acres  of 
corn  were  entirely  destroyed.  Our  correspondent  states  that  the  worst  affected 
fields  are  old  timothy  sod. 

The  Horn  Fly  attacking  Hox'ses. — It  will  b  remembered  that  on  page  344  of  the 
last  volume  of  Insect  Life,  we  mentioned  an  instance  of  the  horn  lly  attacking  a 
horse  at  Cheyenne,  Colo.,  and  inquired  if  other  correspondents  had  observed  similar 
cases.  Eecently  Mr.  W.  C.  Brass,  of  Carlisle,  Ark.,  has  sent  a  large  number  of  the 
true  Hwmatohia  serrata  which  he  himself  took  from  horses.  Prof,  R.  H.  Price,  of 
the  Texas  Agricultural  College,  also  writes  that  he  has  seen  the  flies  on  horses  in 
both  Virginia  and  Texas,  but  never  in  any  great  abundance. 

Flies  in  Seaweed. — Mr.  Arthur  H.  Norton,  of  West  Brook,  Me.,  has  sent  us 
specimens  of  Calopa  frigida  Fall.,  a  small  fly  of  the  family  Phycodromidaj  with  the 
information  that  it  occurs  abundantly  in  windrows  of  seaweed  left  by  high  tides  on 
island  shores.  During  the  warmest  part  of  the  day  they  may  be  seen  flying  play- 
fully over  their  habitat.  On  being  approached  they  crawl  into  the  seaweed  and  are 
quick  to  hide  "  even  when  quite  numb."  Our  corres])ondent  was  on  an  island  during 
February,  and  the  temperature  averaged  freezing  during  that  time,  the  seaweed 
which  the  insects  inhabited  being  frozen  except  at  the  surface  exposed  to  the  sun. 
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Smith,  New  Brunswick,  N.  J.;  Acting  Secretary,  C.  L.  Marlatt,  Wash- 
ington, D.  C.  Messrs.  William  H.  Ashmead,  Washington,  D.  C;  Geo. 
F.  Atkinson,  Ithaca,  N.  Y.;  Nathan  Banks,  Sea  Cliff,  N.  Y.;  D.  W. 
Coquillett,  Washington,  D.  C;  Geo.  C.  Davis,  Agricultural  College, 
Mich.;  A.  D.  Hopkins,  Morgantown,  W.  Va.;  Geo.  H.  Hudson,  Platts- 
burg,  N.  Y.;  J.  A.  Lintner,  Albany,  N.  Y. ;  V.  H.  Lowe,  Jamaica, 
N.  Y. ;  F.  W.  Rane,  Morgantown,  W.  Va. ;  William  Saunders,  Ottawa, 
Canada;  E.  B.  South  wick,  New  York  City;  F.  A.  Sirrine,  Jamiaca, 
N.  Y.  There  were  also  in  attendance  upon  the  meetings  visitors  and 
members  of  other  scientific  associations,  the  average  attendance  being 
twenty-five  persons. 

The  Association  was  called  to  order  by  the  President,  and  in  the 
absence  of  the  Secretary,  Mr.  Gillette,  on  motion  of  Mr.  Lintner,  Mr. 
C.  L.  Marlatt  was  elected  Secretary  for  the  meeting. 

The  ] 
follows : 


A   BRIEF  ACCOUNT  OF   THE   RISE   AND  PRESENT   CONDITION   OF 
OFFICIAL  ECONOMIC  ENTOMOLOGY. 

By  L.  O.  Howard,  U'anhinyton,  D.  C. 

When  this  Association  was  founded,  in  1889,  the  name  adopted  was 
"The  Association  of  Official  Economic  Entomologists,"'  and  its  objects 
as  outlined  had  evidently  especial  reference  to  the  work  of  those  eco- 
nomic entomologists  who  hold  official  positions.  At  the  first  annual 
meeting,  held  in  Washington  in  November  of  the  same  year.  Dr.  Lint- 
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ner,  with  the  evident  idea  of  broadening  the  scope  of  tlie  Association, 
introduced  an  amendment  to  drop  the  word  "official"  from  the  title, 
and  this  amendment  was  adopted  at  the  meeting  at  Champaign,  111., 
the  following  year.  Notwithstanding  this  fact,  the  membership  of  the 
Association  is  today  largely  official;  out  of  73  members  60  hold  official 
positions,  while  the  active  work  is  all  done  by  those  with  whom  eco- 
nomic entomology  is  a  means  of  subsistence.  At  the  last  meeting,  that 
held  in  Eochester  in  August,  1893,  every  member  registered  belonged 
to  the  official  class. 

The  organization  meeting  at  Toronto  on  the  30th  of  August,  1889, 
presented  a  strange  contrast  to  this.  It  was  held,  as  may  not  gener- 
ally be  known,  upon  a  wooded  knoll  at  a  landing  called  Scarborough 
Heights,  overlooking  the  waters  of  Lake  Erie.  The  beach  below  and 
the  woods  around  were  being  scoured  by  industrious  collectors  of  the 
old  section  F,  of  the  American  Association  for  the  Advancement  of 
Science.  Professor  Cook,  who  presided,  occupied  a  dignified  jiosition 
astride  a  fallen  log.  Dr.  Smith,  who  acted  as  secretary,  had  climbed 
with  difficulty  to  the  top  of  a  tall  stump  and  took  his  minutes  on  his 
knee.  Dr.  Bethuue,  Mr.  Fletcher,  Mr.  E.  Baynes  Eeed,  Mr.  H.  H. 
Lyman,  Prof.  C.  W.  Hargitt,  Mr.  E.  P.  Thompson,  and  the  writer 
reclined  with  more  or  less  grace,  according  to  their  physical  conforma- 
tion, upon  the  ground  or  sat  cross-legged  upon  convenient  ant-hills. 
This  group,  which  made  the  Association  "official"  in  name,  was  com- 
posed of  four  official  entomologists  and  five  who  were  simply  interested 
workers. 

This  brief  historical  paragraph  is  introduced  for  the  puri)0se  of  show- 
ing the  interesting  paradox  that  this  Association  was  originally  made 
official  by  non-officials,  that  it  was  subsequently  made  non-official  by 
officials,  and  that  since  it  was  made  non-official  it  has  become  more 
official  than  before. 

It  is  in  part  for  this  reason  that  I  have  chosen  to  bring  together  for 
presentation  at  this  meeting  some  account  of  the  rise  and  i)resent  con- 
dition of  official  economic  entomology,  but  more  largely  for  the  other 
reasons  that  few  of  us  probably  have  been  able  to  take  a  comprehensive 
view  of  the  status  of  our  apijlication  of  entomology  the  world  over,  and 
that  a  review  of  what  has  been  done  can  not  but  justify  our  existence 
as  a  class  and  as  an  association  and  affi)rd  the  strongest  of  arguments 
for  the  increase  of  our  numbers  and  for  increase  of  means  and  facilities. 

The  ravages  of  insects  on  cultivated  plants  were  doubtless  coetaneous 
with  the  beginning  of  the  cultivation  of  plants.  Thus  a  necessity  for 
economic  entomologists  existed  at  a  very  early  time.  The  condition  of 
the  ancient  husbandman  with  reference  to  injurious  insects  is  voiced 
by  the  prophet  Joel,  when  he  says: 

That  which  the  palmer-worm  hath  left,  hath  the  locust  eateu ;  and  that  which 
the  locust  hath  left  hath  the  canker-worm  eaten ;  and  that  which  the  canker-worm 
hath  left  hath  the  caterpillar  eateu.     *     *     "     He  hath  laid  my  vine  waste  and 
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barked  my  fig  tree;  he  hath  made  it  clean  bare  and  cast  it  away;  the  branches 
thereof  are  made  white.  *  »  *  The  field  is  wasted,  the  land  mourneth. 
*  *  *  Be  ye  ashamed,  O,  ye  husbandmen;  howl,  O,  ye  vinedressers,  for  the 
wheat  and  for  the  barley,  because  the  harvest  of  the  field  is  perished. 

In  1881,  Dr.  Hagen  published,  in  the  columns  of  the  New  Yorker 
Belletristisches  Journal  (August  16),  an  interesting  article  entitled 
"Heuschrecken-Kommissionenim  Mittelalterundheute,  "  in  which  he 
showed  that  grasshopper  invasions  have  taken  place  since  time  imme- 
morial, and  that  man's  efforts  to  combat  them  have  always  ended  in 
his  discomfiture.  It  is  not  surprising,  therefore,  says  Dr.  Hagen,  that 
the  helpless  multitude  called  on  the  intervention  of  the  law  and  of  God 
to  deliver  them  from  such  pests;  and  the  legislators  on  one  side  and  the 
priests  on  the  other  were  forced  to  carry  out  the  will  of  the  people. 
But  since  written  laws  and  legislative  decrees  against  elemental  plagues 
would  have  been  ridiculous  without  a  surrounding  of  imposing,  legally 
regulated  forms,  the  development  of  these  formalities  gradually  reached 
a  high  degree  of  perfection.  Legislation  for  defense  against  injurious 
animals  reached  its  highest  development  in  the  Middle  Ages.  Legal 
procedures  against  all  sorts  of  noxious  animals  were  frequent,  and  the 
famous  Burguudian  legal  light,  Bartholomseus  Chassanaeus,  wrote  a  book 
setting  forth  the  rules  according  to  which  a  suit  against  grasshoppers 
should  be  entered.  After  a  court  had  been  called  together  by  written 
request,  a  judge  was  appointed  and  two  lawyers  were  elected,  one  to 
plead  the  cause  of  the  people  and  one  the  cause  of  the  accused  grass- 
hoppers. The  former  commenced  by  formulating  the  charge,  and  con- 
cluded by  requesting  that  the  grasshoppers  be  burned.  The  defend- 
ant's lawyer  replied  that  such  a  request  was  illegal  before  the  grasshop- 
pers had  been  requested  in  due  form  to  leave  the  country.  When,  how- 
ever, they  had  not  left  the  country  after  a  stated  term,  they  could  be 
excommunicated.  Many  years  afterward,  another  jurist,  Hiob  Ludolph, 
wrote  a  pamphlet  antagonizing  Ohassanseus'  work,  setting  forth  the 
lamentable  legal  ignorance  displayed  by  the  latter.  The  accused  grass- 
hoppers, said  Ludolph,  must  be  summoned  four  times  before  the  court, 
and  if  they  do  not  appear,  then  they  should  be  dragged  by  force  before 
the  court.  Then  only  can  the  suit  proceed.  Other  interested  parties, 
however,  shall  be  heard,  namely,  the  birds  that  feed  on  the  grasshop- 
pers. Further,  it  would  be  a  great  injustice  to  banish  the  grasshoppers 
into  adjacent  territories.  Finally,  the  code  proposed  by  Chassanaeus 
can  never  be  brought  into  accordance  with  the  laws  and  rules  of  the 
Church,  because  there  is  absolutely  nothing  in  those  laws  about  suits 
against  grasshoppers. 

Several  suits  against  injurious  insects  were  brought  before  the 
courts,  and  the  rulings  have  been  preserved.  In  one  case  (1479)  a  suit 
was  brought  against  injurious  worms,  apparently  cutworms,  in  the 
canton  of  Berne,  Switzerland.  The  worms,  although  ably  defended, 
lost  the  suit,  and  were  excommunicated  by  the  archbishop  and  banished. 
Eegardiug  the  effect  of  this  awful  punishment,  the  chronicler  who  relates 
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the  story  adds,  "  No  effect  whatever  resulted,  evidently  on  account  of 
the  great  dej^ravity  of  the  people."  In  various  other  lawsuits  the 
chroniclers  fail  to  mention  the  final  outcome;  but,  says  Hagen,  it  is 
safe  to  surmise  that  in  the  whole  history  of  jurisprudence  there  was 
never  a  greater  disregard  of  the  rulings  of  the  courts  on  the  part  of 
the  guilty  parties  than  during  the  time  of  the  mediaeval  insect  commis- 
sions. 

To  attempt  to  enumerate  the  different  commissions  which  have  been 
established,  particularly  by  European  countries,  against  particular  out- 
breaks of  injurious  insects,  and  especially  against  locusts,  which  have 
entered  Europe  from  the  south  and  from  the  west  at  intervals  for  many 
hundreds  of  years,  would  be  impossible,  and  even  if  possible,  would 
extend  this  paper  far  beyond  its  proper  length.  I  shall  be  obliged, 
therefore,  to  neglect  this  phase  of  the  subject,  and  confine  myself 
rather  to  the  history  of  the  more  prominent  organizations  of  wider 
scope,  and  these  I  shall  treat  geographically  and  chronologically, 
beginning  with  our  own  country. 

THE   UNITED    STATES. 

Massachusetts. — Dr.  Thaddeus  William  Harris  was  probably  the 
first  American  entomologist  to  receive  public  compensation  for  his 
labors,  and  in  this  sense  he  may  be  called  the  first  of  the  official  ento- 
mologists in  this  country.  In  1831  he  prepared  a  catalogue  of  insects, 
appended  to  Hitchcock's  Massachusetts  Geological  Report.  "In  the 
condition  of  American  science  at  that  day,"  says  Scudder,  "it  was  a 
work  of  inestimable  value,  though  his  only  material  compensation  was 
one  copy  of  the  report  and  several  copies  of  the  appendix."  At  a  later 
period  he  was  appointed  by  the  State  as  one  of  a  commission  for  a 
more  thorough  geological  and  botanical  survey.  In  this  capacity  he 
prepared  his  now  classic  report  on  insects  injurious  to  vegetation,  first 
published  in  full  in  1841,  the  portion  upon  beetles  having  appeared  in 
1838.  He  reprinted  the  work  under  the  name  "Treatise"  instead  of 
"Report"  in  1842,  and  again,  in  revised  form,  in  1852.  The  whole  sum 
received  by  him  from  the  State  for  this  labor  was  $175.  After  his  death 
the  work  was  reprinted  by  the  State  in  its  present  beautiful  form,  with 
wood  engravings  which  themselves  marked  an  epoch  in  that  art.  It 
is  largely  upon  this  work  that  Harris'  scientific  reputation  will  rest, 
and,  although  prepared  more  than  half  a  century  ago,  it  is  today  per- 
haps above  all  other  works  the  vade  mecum  of  the  working  entomolo- 
gist who  resides  in  the  northeastern  section  of  the  country. 

From  1852  to  1870  Massachusetts  did  little  or  nothing  in  economic 
entomology.  In  the  latter  year,  however.  Dr.  A.  S.  Packard,  Jr.,  then 
of  Salem,  was  appointed  entomologist  to  the  State  board  of  agricul- 
ture— without  compensation,  however,  as  he  informs  me.  Dr.  Packard 
published  three  reports  covering  the  years  1871, 1872,  and  1873.    They 
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were  short  pamphlets,  but  were  ably  prepared,  aud  were  undoubtedly 
productive  of  very  considerable  good. 

With  the  founding  of  the  State  Agricultural  Exi)eriment  Station, 
under  the  Hatch  Act,  Prof.  C.  H.  Fernald,  professor  of  zoology  at  the 
Massachusetts  Agricultural  College  at  Amherst,  was  appointed  ento- 
mologist to  the  station.  Prof.  Fernald's  work  has  been  practically  like 
that  of  most  other  station  entomologists,  and  he  has  published  several 
important  bulletins.  The  ones  for  which  there  has  been  the  greatest 
demand  are  No.  5  on  household  pests,  which  was  the  outgrowth  of 
original  studies  which  Prof.  Fernald  had  made  in  this  direction,  and 
No.  lU  containing  the  work  upon  the  bud  moth,  spittle  injects,  and 
several  other  injurious  species,  all  based  upon  original  observation. 
The  most  important  portion  of  his  work  has  not  yet  been  published. 
It  comprehends  the  scientific  results  of  his  observations  as  entomo- 
logical adviser  to  the  gypsy-moth  committee  of  the  State  board  of  agri- 
culture. That  these  results  will  prove  of  great  value  the  writer  is  in 
full  position  to  assert,  as  he  has  had  the  pleasure  of  seeing  many  of 
Prof.  Fernald's  experiments  in  the  course  of  procedure,  and  has  been 
greatly  impressed  by  the  ability  and  care  with  which  they  are  being 
carried  on.  Prof.  Fernald  has  also  for  some  years  held  the  position  of 
entomologist  to  the  State  board  of  agriculture. 

The  work  ui)on  the  gypsy  moth,  by  the  way,  which  has  been  done  by 
the  State  of  Massachusetts  since  1889  is  one  of  the  mosc  remarkable 
l)ieces  of  work,  judging  by  results,  which  has  yet  been  done  in  economic 
entomology.  The  operations  have  been  carried  on  by  a  committee  of 
the  State  board  of  agriculture  and  the  means  have  been  furnished  by 
large  annual  appropriations  by  the  State  legislature.  Three  hundred 
and  twenty-five  thousand  dollars  have  already  been  appropriated.  A 
territory  comprising  something  over  100  square  miles  was  infested  by 
the  insect,  which  occurred  in  such  extraordinary  numbers  as  to  destroy 
many  trees  and  almost  to  threaten  the  ultimate  extinction  of  living  veg- 
etation, not  only  within  the  infested  territory,  but  in  all  localities  to 
which  it  might  spread.  It  is  unnecessary  to  detail  the  steps  by  which 
relief  was  brought  about.  Mistakes  were  undoubtedly  made  at  first, 
and  it  is  to  the  work  of  the  present  committee  that  the  main  credit  is 
due.  The  infested  territory  has  been  reduced  by  one-half,  and  within 
the  districts  in  which  the  gypsy  moth  at  present  exists  it  is,  practically 
speaking,  a  comparatively  rare  species.  The  future  of  the  insect  is, 
however,  problematical.  The  continuance  of  sufficiently  large  appro- 
priations from  the  State  legislature  to  enable  the  work  to  be  carried  on 
on  its  present  scale  is  doubtful,  and  yet  those  in  charge  believe  that 
still  larger  appropriations  are  necessary  to  bring  about  extermination. 
They  are  confident,  however,  that  with  sufficient  means  the  insect  can 
be  absolutely  exterminated  from  the  State  of  Massachusetts.  With  the 
legislature  disinclined  to  continue  the  large  appropriations,  the  methods 
of  the  committee  at  present  pursued  will  have  to  be  seriously  altered. 
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Given  a  small  appropriation  of  say  $25,000  annually,  it  will  become 
necessary  to  adopt  some  law,  like  that  in  foit  e  in  California,  whereby 
much  less  frefjuent  inspection  may  be  made,  and  the  committee  will  have 
to  rely  in  i)art  upon  voluntary  observers  for  information.  Moreover, 
they  will  be  unable  to  conduct  spraying  oi^erations  upon  a  large  scale, 
and  the  expense  of  tlie  destruction  of  insects  will  have  to  be  assessed 
upon  the  owners  of  the  property  upon  which  the  insects  are  found,  pro- 
vided such  owners  will  not  themselves  undertake  the  destruction  of  the 
insects.  There  will  be  many  disadvantages  from  such  a  course,  and  in 
the  case  of  unijroductive  lands  the  exjiense  will  be  so  great  that  the 
owner  will  prefer  confiscatiou.  Between  some  such  course  as  this  and 
the  continuance  of  the  present  methods,  however,  there  seems  to  be  lit- 
tle choice,  since  if  the  appropriation  were  taken  away  the  insect  will 
not  only  speedily  reach  its  former  destructive  height,  but  will  spread 
far  and  Avide  over  the  country.  It  may  be  urged  that  it  will  be  only  a 
few  years  before  the  insect  will  take  its  place  as  a  naturalized  member 
of  our  fauna  and  will  become  subject  to  the  same  variations  of  increase 
and  decrease  as  our  native  species,  and  that  it  will,  in  fact,  become  lit- 
tle more  to  be  feared  than  species  already  existing  with  us,  particularly 
if  its  European  natural  enemies  are  introduced.  Against  this  view, 
however,  it  must  be  urged  that  the  gypsy  moth  seems  an  exce[)tionally 
hardy  species  and  that  even  in  Ihirope  it  is  a  prime  pest.  The  caterpillar 
is  tough  and  rugged  and  seems  little  subject  to  disease  and  to  climatic 
drawbacks  and  is  wonderfully  resistant  to  the  action  of  ordinary  insec- 
ticides. The  gypsy  moth  larva  will  feed  for  days  without  apparent 
injury  upon  trees  which  have  been  sprayed  with  Paris  green  or  London 
purple  in  a  solution  so  strong  as  to  somewhat  burn  the  leaves.  In  fact, 
the  committee,  in  the  spraying  which  they  are  carrying  on  at  present, 
have  found  it  necessary  to  use  arsenate  of  lead  in  as  strong  proportion 
as  10  i)ouuds  to  ITiO  gallons  of  water.  The  well-known  vitality  of  pre- 
viously introduced  European  injurious  insects  is  a])parent]y  increased 
to  a  striking  degree  with  this  species,  while  the  fact  that  it  feeds  on 
nearly  all  plants  renders  it  a  much  more  serious  pest  than  any  of  its 
forerunners.  Under  these  circumstances,  therefore,  any  course  other 
than  an  energetic  and  well-directed  etfort  to  keep  the  insect  within  its 
present  boundary  will  be  shortsighted  in  the  extreme,  although  it  is 
very  doubtful  to  my  mind  whether  absolute  extermination  will  or  can 
ever  be  brought  about, 

Kew  York. — It  is  rather  a  stretch  of  the  facts  to  classify  Dr.  Harris 
as  an  ofticial  entomologist.  The  lirst  scientific  man  to  receive  a  true 
official  commission  for  the  investigation  of  injurious  insects  was  Dr. 
Asa  Fitch,  of  Jlew  York.  The  New  York  State  legislature,  during  its 
session  of  1853-'54,  made  an  approi>riation  of  $1,000  for  an  examination 
of  insects,  especially  of  those  injurious  to  vegetation,  and  authorized 
the  appointment  of  a  suitable  person  to  i)erform  the  work.  The  matter 
was  placed  in  the  hands  of  the  New  York  State  Agricultural  Society, 


61 

and  at  a  ineetiug  of  the  executive  coiimiittee  of  the  society,  held  at  the 
Astor  House,  in  New  York  City,  May  4,  1854,  the  following  resolution 
was  passed : 

Resolved,  That  Asa  Fitch,  M.  c.  of  Washiugton  County,  be  appointed  to  perform 
the  work  ;  that  he  be  furnished  with  such  acconiiuodations  as  he  may  desire  in  tlie 
rooms  appointed  for  the  laboratory  in  chiirge  of  the  society;  and  that  the  president 
and  Mr.  Johnson,  the  correspon.ling  secretary,  be  a  committee  to  prepare  instruc- 
tions for  such  entomological  examinations. 

Mr.  William  Kelly,  at  that  time  president  of  the  New  York  State 
Agricultural  Society,  and  Mr.  B.  F.  Johnson,  its  corresp(mding  secre- 
tary, performed  their  duties  in  the  preparation  of  these  instructions  in 
the  most  admirable  manner.  In  fact,  so  well  were  they  performed  that 
we  imagine  Dr.  Fitch  himself  may  have  drafted  the  report  which  was 
signed  by  these  gentlemen.  So  far  as  we  are  aware,  no  subsequent 
appointment  of  an  official  entomologist  has  ever  been  accompanied  by 
such  a  fnll,  explicit,  and  able  paper,  and  for  this  reason  we  quote  it  in 
full: 

As  our  State  has  had  a  thorough  examination  made  of  all  branches  of  its  natural 
history  except  its  insects,  it  is  of  the  Inghest  importance  that  the  remaining  branch — 
not  less  in  importance  than  the  others — should  receive  attention.  The  committee 
feel  assured  that  in  the  selection  of  Dr.  Fitch  they  havesecured  a  person  every  way 
competent  to  discharge  the  duties  imposed  in  a  manner  creditable  to  the  society  and 
the  State. 

In  carrying  out  this  examination  it  is  desirable  that  equal  pronnneuce  be  given  to 
economical  as  well  as  to  scientitic  entomology,  that  being  the  part  of  this  science 
which  is  specially  imjiortant  to  the  community  at  large.  It  has  been  objected  to  the 
volumes  of  the  Natural  History  of  the  State  that  they  are  too  purely  scientihc  in 
their  character  to  be  of  special  value  to  the  great  mass  of  our  citizens,  and  in  the 
work  now  to  be  performed  it  is  obvious  that  it  will  be  of  very  little  consequence  to 
know  that  a  particular  kind  of  moth  or  fly  is  an  inhabitant  of  this  State  unless  we  are 
also  informed  of  its  history  and  habits,  and  whether  it  is  a  depredntor  upon  any  sub- 
stance which  is  of  value  to  man.  The  habits  and  instincts  of  our  insects  are  a  proper 
subject  of  imiuiry  as  much  as  their  names  and  the  marks  by  which  they  are  distin- 
guished from  each  other.  The  whole  history  of  every  noxious  species  should  at  least 
be  traced  out  as  fully  as  circumstances  Avill  permit. 

The  examiner  is  therefore  directed,  in  the  first  place,  to  make  for  the  present  sea- 
son the  insects  which  infest  our  fruit  trees  the  leading  object  of  examination.  Those 
infesting  our  forest  trees,  our  grain  and  other  crops,  our  garden  vegetables,  our  ani- 
mals, etc.,  will  remain  to  be  studied  hereafter.  The  examiner  is  desired  in  his 
examinations  to  search  out  every  insect  which  is  a  depredator  upon  oiir  apple,  plum, 
pear,  cherry,  peach,  and  other  fruit  trees,  and  study  out  all  tlie  facts  in  the  history 
of  each  species,  both  in  its  larva  and  in  its  perfect  state,  as  far  as  he  shall  have  oppor- 
tunity to  do  it.  In  this  way  a  broad  foundation  will  be  laid,  to  which  additions  can 
be  made  which  future  observations  may  show  to  be  necessary. 

Should  any  important  insect  d<^predator  appear  the  present  season  in  any  other 
situation  than  upon  the  fruit  trees,  the  opportunity  for  studying  it  should  not  be 
neglected,  for  the  same  species  may  not  appear  again  in  many  years  under  circum- 
stances as  favorable  for  becoming  acquainted  with  its  real  history. 

Secondly,  what  time  is  not  necessarily  occupied  in  examining  the  insects  infesting 
our  fruit  trees  should  be  devoted  to  collecting  and  classifying  the  insects  of  the 
State,  and  to  naming  and  describing  such  species  as  have  not  been  described 

A  report  to  be  prepared  at  the  end  of  the  season,  to  be  submitted  to  the  legisla- 
ture, showing  what  has  been  accomplished  during  the  season,  to  be  divided  into 
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two  parts.  The  first,  upon  economical  entomology,  giving  an  account  of  all  that 
has  been  ascertained  respecting  the  insects  infesting  our  fruit  trees,  and  any  other 
injurious  species  that  may  have  been  obtained.  The  second,  upon  scientific  ento- 
mology, giving  a  systematically  arranged  catalogue  of  all  the  insects  of  the  State, 
80  far  as  they  are  known,  with  a  brief  description  of  such  new  and  undescribed  as 
may  be  discovered. 

The  work  should  be  pursued  with  a  view  of  eventually  securing  to  the  State  as 
full  and  complete  accounts  of  all  the  insects  of  this  State  as  far  as  to  place  this 
important  science  (which  is  at  the  present  so  greatly  in  the  background,  and  so 
]>artially  and  imperfectly  explored  on  this  side  of  the  Atlantic)  in  as  perfect  a 
position  and  as  favorable  a  situation  for  l)eiug  acquired  as  its  nature  will  admit  of. 
Should  there  be  time,  in  addition  to  the  above,  to  perform  other  labor,  it  is  desired — 

Thirdly,  that  a  commencement  should  be  made  in  writing  out  full  descriptions  of 
the  species  pertaining  to  some  partcnlar  order,  with  observations  upon  the  time  of 
appearing,  habits,  etc.,  with  a  view  of  future  publication,  so  as  to  secure  a  complete 
account  of  all  the  insects  of  the  State  pertaining  to  that  order. 

Lastly,  suits  of  si)ecimens  to  fully  illustrate  both  the  economical  and  scientific 
<'ut(nnology  of  the  State  should  be  gathered  in  connection  with  the  other  parts  of 
this  work,  to  be  placed  in  the  Cabinet  of  Natural  History;  and  in  the  Agricultural 
Museum  specimens  of  the  wood,  leaves,  and  fruits;  and  other  substances  depre- 
<lated  upon  by  each  and  every  species  of  our  noxious  insects,  showing  the  galls 
or  other  excrescences  which  they  occasion,  the  holes  or  burrows  which  they  exca- 
vate, the  webs  or  other  coverings  for  themselves  which  they  construct,  with  pre- 
served specimens  of  the  worms,  caterpillars,  etc.,  by  which  each  of  these  deform- 
ities is  produced. 

Such  further  examination  as  Dr.  Fitch  may  deem  necessary  to  carry  out  fully  the 
objects  desired  to  be  accomplished,  as  from  time  to  time  may  be  deemed  advisable, 
the  committee  desire  may  be  made. 

William  Kelly, 
B.  F.  Johnson, 

Committee. 

Dr.  Fitcli,  while  not  officially  designated  as  State  eutoniologist  of 
New  York,  was  always  given  this  title  by  courtesy,  and  continued  in 
office  until  1871  or  1872,  when  bis  fourteentb  report  was  published, 
and  when  the  infirmities  of  age  affected  him  to  such  an  extent  that  he 
could  no  longer  continue  his  investigations.  The  reports  were  published 
ill  the  Transactions  of  the  State  Agricultural  Society  from  ISol  to 
1870,  skipping  the  years  1859,  1805,  and  18(58.  The  first  eleven  have 
been  published  separately,  as  well  as  in  the  transactions  of  the  society. 
In  1873,  through  an  appropriation  by  the  State  legislature,  provision 
was  made  for  the  revision  and  republication  of  the  reports,  and  the 
revision  was  completed  by  Dr.  Fitch.  The  resolution  for  printing, 
however,  failed  of  the  concurrence  of  the  senate,  and  since  that  time 
the  manuscript  has  been  lost. 

The  value  of  Dr.  Fitch's  labors  has  been  very  great.  In  his  fourteen 
reports  the  great  majority  of  the  injurious  insects  of  the  State  of  New 
York  received  more  or  less  detailed  consideration,  and  in  the  majority 
of  cases  the  life  histories  of  the  insects  treated  were  worked  out  with 
great  care  and  detail.  The  remedial  measures  suggested  by  Dr.  Fitch 
have,  however,  been  largely  improved  uj)on,  and  the  practical  value  of 
these  reports  today  re-sts  almost  entirely  upon  the  life-history  side. 
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From  the  time  of  the  piiblicatiou  of  Dr.  Fitch's  last  report,  in  1872, 
the  State  of  Xew  York  did  nothing  for  the  encouragement  of  economic 
entomology  until  1881,  when  the  legislature,  on  April  14,  passed  an  act 
to  provide  for  the  appointment  of  a  State  entomologist.  The  law  reads 
as  follows: 

No.  316.]  State  of  New  York, 

In  Senate,  April  14,  1881. 
Introduced  by  Mr.  Fowler;  read  twice  aud  referred  to  the  committee  ou  finance; 
reported  favorably  from  said  committee  and  committed  to  the  committee  of  the 
whole. 
AN  ACT  to  provide  for  the  ax)poiiitmeiit  of  a  State  entomologist  and  tixiug  his  compensation. 

The  People  of  the  State  of  Xew  York,  represented  in  Senate  and  Assemhhj,  do  enact  as 
follotvs : 

Sectiox  1.  There  shall  be  appointed  by  the  governor  a  State  entomologist,  who 
shall  be  charged  with  the  study  of  insects  injurious  to  agriculture  and  of  methods 
for  controlling  and  preventing  tlieir  depredations. 

P.  2.  The  salary  of  the  entomologist  shall  be  two  thousand  dollars,  and  he  shall 
render  an  annual  report  of  his  labors  and  investigations  to  the  legislature  and  shall 
arrange  for  the  State  museum  of  natural  history  a  collection  of  insects  taken  in  the 
course  of  his  investigations. 

P.  3.  This  act  shall  take  effect  immediately. 

(Senate,  No.  316.)  (I.  520,  G.  O.  391.) 

(Chap.  377  of  the  Laws  of  1881.     Passed  May  26,  1881,  three-fifths  being  present.) 

The  movement  which  resulted  in  the  passage  of  this  law  was  started 
by  the  regents  of  the  flniversity  of  the  State  of  New  York  at  their 
annual  meeting  in  1877,  and  the  person  appointed  to  fill  the  office  was 
Dr.  J.  A.  Lintner,  a  well-known  worker  in  entomology,  who,  up  to  that 
time,  had  been  connected  with  the  State  Laboratory  of  Natural  His- 
tory. Dr.  Lintner  has  held  office  continuously  since  1881.  He  brought 
to  bear  u])on  his  duties  a  ripe  experience  and  a  mind  trained  in  scien- 
tific methods.  He  has  published  nine  reports,  the  last  one  covering 
the  year  1892,  and  only  recently  distributed.  These  reports  are  in 
many  respects  models.  The  great  care  and  thoroughness  of  the  author 
have  hardly  been  equaled  by  any  other  writer  upon  economic  ento- 
mology. The  form  of  the  reports  is  most  admirable,  and  the  account 
of  each  insect  forms  almost  invariably  a  complete  compendium  of  our 
knowledge  concerning  it  down  to  the  date  of  publication.  His  accounts 
are  also  arranged  in  the  most  convenient  form  for  reference,  a  full  bib- 
liography precedes  the  consideration  of  each  species,  and  the  frequent 
subheadings  enable  the  most  practical  use  of  the  report.  The  reports 
are  replete  with  sound  and  ingenious  practical  suggestions,  and  are 
written  in  a  straightforward,  simple  style,  which  possesses  great  lit- 
erary merit.  They  abound  in  illustrations,  and  are  made  available  by 
most  complete  indices  and  tables  of  contents.  Aside  from  these  reports. 
Dr.  Lintner  has  published  a  great  deal  in  the  newspapers,  particularly 
the  Country  Gentleman,  on  the  subject  of  economic  entomology,  and 
another  valuable  feature  of  his  reports  is  the  comprehensive  list  which 
he  publishes  each  year  of  his  unofficial  writings. 


64 

The  Cornell  University  Agricultural  Experiment  Station  was  estab- 
lished by  the  authorities  of  the  university  in  1879,  and  its  first  annual 
report  contained  a  series  of  miscellaneous  entomological  observations 
by  the  acting  professor  of  entomology.  Dr.  W.  S.  Barnard.  The  second 
report,  issued  in  1883,  contained  an  elaborate  monograph  of  the 
Diaspinae  by  Prof.  J.  H.  (-omstock,  and  an  important  article  on  the 
Tineida*  infesting  apple  trees  jy  Mr.  A.  E.  Brunn,  a  student  of  the 
Department  of  Entomology.  With  the  establishment  of  the  agricul 
tural  experiment  stations  under  the  Hatch  bill,  in  1888,  this  experiment 
station  became  governmental  in  its  character,  aiul  Prof.  Comstock  was 
naturally  made  entomologist.  Since  that  date  he,  or  his  assistants, 
have  published  a  number  of  very  important  bulletins,  the  first  one,  on 
A  Sawfly  Borer  of  Wheat,  by  Prof.  Comstock ;  the  second  on  \Vireworms, 
by  Prof.  Comstock  and  his  assistant,  Mr.  M.  V.  Slingerland,  and  the 
later  ones  mainly  by  Mr.  Slingerland.  These  are  among  the  best  and 
most  practical  of  the  experiment  station  bulletins  that  we  have.  They 
are  characterized  by  almost  a  superabundance  of  detail  and  plainly 
by  great  care.  The  illustrations  are  very  nearly  all  original,  and  are 
excellent. 

The  U.  S.  Department  of  Agriculture. — Almost  simultane- 
ously with  the  appointment  of  Dr.  Fitch  to  do  entomological  work  for 
the  State  of  New  York,  came  the  appointment  of  an  entomological  expert 
under  the  General  Government.  On  June  14,  1854,  ]\h\  Townend 
Glover  wasappointed  by  the  Commissioner  of  Patents  to  collect  statistics 
and  other  information  on  seeds,  fruits,  and  insects  in  the  United  States, 
under  the  Bureau  of  Agriculture  of  the  Patent  Office.  Mr.  Glover  was 
one  of  the  most  eccentric  individuals  who  have  ever  done  important  work 
on  North  American  insects.  He  had  led  a  roving  and  eventful  life  as 
a  boy  in  Brazil,  as  a  clerk  in  a  draper's  shop  in  England,  as  an  artist 
in  Germany,  as  a  roving  traveler  and  naturalist  in  all  parts  of  the 
United  States,  and  finally  as  a  landed  proprietor  with  horticultural 
tastes  on  the  banks  of  the  Hudson  in  New  York.  Pomological  inter- 
ests brought  him  to  Washington  shortly  before  the  time  when  he 
received  his  appointment.  His  first  report  was  ijublished  in  the  Report 
of  the  Commissioner  of  Patents  for  1854,  was  illustrated  by  six  plates 
engraved  on  stone  by  the  author,  and  comprised  some  consideration  of 
the  insects  injurious  to  the  cotton  plant,  wheat,  and  the  grapevine,  and 
on  the  plum  curculio,  codling  moth,  and  peach  borer,  closing  with  some 
account  of  the  more  common  species  of  beneficial  insects.  His  second 
report,  in  1855,  continued  the  consideration  of  cotton  insects,  together 
with  some  account  of  orange  insects.  The  reports  for  185G  and  1857  con- 
tained nothing  from  him,  but  that  for  1858  contains  a  rather  full  report 
on  the  insects  frequenting  orange  trees  in  Florida,  published  over  the 
initials  D.  J.  B.,  which  M^ere  those  of  the  then  chief  clerk  of  the  Bureau, 
with  whom  Mr.  Glover  had  many  serious  disagreements,  largely  on  the 
matter  of  credit,  which  resulted  in  his  resignation  the  following  year.    In 
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18G2  the  Department  of  Agriculture  was  established  as  a  separate  iusti- 
tution,  under  the  commissiouership  of  the  Hon.  Isaac  Xewtou,  and 
in  18G3  Mr.  Glover  was  appointed  entomologist  to  the  Department. 
His  annual  reports  follow  consecutively  from  18(i3  to  1877,  and  are 
storehouses  of  interesting  and  imi^ortant  facts  which  are  too  little  used 
by  the  working  entomologists  of  today.  Their  value  for  ready  refer- 
ence, however,  is  detracted  from  by  a  lack  of  systematic  arrangement 
and  poor  paper  and  presswork,  but  many  observations  are  to  be  found 
in  the  pages  written  by  Glover  which  have  subsequently  been  announced 
by  others  as  origiunl  and  important  discoveries.  There  is,  however, 
in  Mr.  Glover's  reports  a  lack  of  consecutive  and  full  treatment  of  any 
one  topic,  and  the  subject  of  remedies  seems  seldom  to  have  received 
original  treatment  or  thought  with  him.  This  is  largely  due  to  the  fact 
that  his  reports  were  mattersof  secondary  importance  to  him,  his  main 
energies  being  devoted  to  the  building  up  of  a  museum  for  the  Depart- 
ment and  to  the  preparation  of  his  most  elaborate  series  of  illustrations 
of  North  American  insects,  a  work  upon  which  he  expended  enormous 
labor,  and  which  unfortunately,  x\]}  to  the  present  time,  has  added  to 
his  fame  nothing  but  the  good  opinion  of  a  few  of  his  scientific  contem- 
poraries. 

In  1877  Mr.  Glover's  health  suddenly  failed  him.  His  report  for  that 
year  was  largely  prepared  by  his  able  assistant,  Mr.  Charles  Kichards 
Dodge,  who,  by  the  way,  is  the  author  of  the  charmingly  written  account 
of  Mr.  Glover's  life,  published  as  Bulletin  18  of  the  Division  of  Ento 
mology  of  the  Department  of  Agriculture.  Mr.  Glover  lived  for  several 
years  afterwards,  but  was  unable  to  do  further  work.  He  died  in  Balti- 
more in  1883,  and  the  writer  and  Profs.  Uhler  and  Riley  were  the  only 
entomologists  present  at  the  funeral  services  of  this,  in  many  respects, 
remarkable  man. 

The  year  1878  marked  a  new  era  in  governmental  entomological  work. 
Prof.  C.  V.  Riley,  a  comparatively  young  man,  who  had  already  become 
famous  by  the  admirable  work  which  he  had  done  as  entomologist  of 
the  State  of  Missouri,  and  as  chief  of  the  tl.  S.  Entomological  Commis- 
sion, was  that  year  appointed  successor  to  Mr.  Glover  by  the  Hon.  Wil- 
liam G.  Le  Due,  then  Commissioner  of  Agriculture.  Prof.  Riley  took 
hold  of  his  work  with  his  accustomed  vigor,  and,  during  the  nine  months 
that  he  remained  in  office  at  that  time,  accomplished  a  great  deal.  His 
report  for  the  year  1878,  though  short,  is  by  far  the  most  practical  one 
which  the  Department  had  published  up  to  that  time.  On  account  of  a 
misunderstanding  with  the  Commissioner,  Prof.  Riley  resigned  his  com- 
mission in  May,  1879,  and  Prof.  J.  H.  Comstock,  of  Cornell  University, 
was  appointed  in  his  stead.  Prof.  Comstock  remained  in  office  until  May, 
1881.  He  comi)leted  the  investigation  of  the  cotton  worm,  begun  by 
Prof.  Riley,  and  i)ublished  a  thoroughly  practical  and  useful  volume 
entitled  Report  upon  Cotton  Insects,  early  in  1880.  In  addition  to  this 
report  he  published  extensive  annual  reports  covering  the  years  1879 
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and  1880,  wliich  rival  iu  tliorouj^huess  and  practicality  the  Missouri 
reports  of  Prof.  Kiley  and  tliose  wliicli  were  issued  by  the  Department 
after  his  resignation.  The  report  for  1880  is  marked  by  the  publication 
of  the  results  of  a  preliminary  investigation  of  the  insects  affecting 
the  orange,  and  more  especially  by  an  ela))orate  report  upon  scale 
insects,  Avhich  formed  the  basis  of  the  study  of  this  important  and  very 
destructive  group  of  insects  in  this  country.  Upon  the  change  of 
administration  in  1881,  Prof.  Comstock  was  retired,  with  a  year's  com- 
mission ns  investigator,  and  Prof.  Riley  resumed  charge  of  the  govern- 
mental entomological  work.  From  that  time  until  June,  1894,  Prof. 
Kiley  remained  consecutively  in  ofltice.  The  work  which  he  has  accom- 
plished has  been  of  the  highest  order,  and  has  been  largely  instrumental 
in  placing  the  science  of  economic  entomology  in  this  country  upon  its 
present  sound  footing.  During  the  course  of  his  administration  of  the 
oflQce  he  has  published  12  annual  reports,  31  bulletins,  2  special  reports, 
6  volumes  of  the  periodical  bulletin  Ijssect  Life,  and  a  large  number 
of  circulars  of  information.  He  has  developed  not  only  the  scientific 
side  of  the  work,  but  also  the  practical  side.  Under  his  direction 
advances  have  been  made  both  in  insecticides  and  insecticide  machinery, 
which  are  of  the  most  far-reaching  importance.  The  earlier  work  of 
Prof.  Riley  will  be  mentioned  in  another  place,  but  it  will  be  appropri- 
ate to  state  here  that  no  other  name  in  the  annals  of  North  American 
economic  entomology  stands  out  with  the  same  prominence  as  his.  His 
work  has  been  called  epoch  making,  and  this  expression  may  be  con- 
sidered justified.  His  voluntary  resignation  at  this  time  would  be 
greatly  to  be  deploied,  Avere  it  not  for  the  fact  that,  with  the  restora- 
tion of  his  health,  which  is  confidently  to  be  anticipated,  he  will  resume 
his  labors — in  another  capacity,  it  is  true,  but  along  entomological 
lines  and  with  undiminished  vigor. 

Aside  from  the  work  of  the  Division  of  p]ntomology,  the  Gen- 
eral Government  has,  upon  one  occasion  only,  provided  for  work  in 
economic  entomology,  as  have  so  many  other  governments,  by  the 
appointment  of  a  special  commission.  The  U.  S.  Entomological  Com- 
mission was  founded,  by  authorization  of  an  act  of  Congress  approved 
March  3,  1877,  specifically  to  report  upon  the  depredations  of  the  Rocky 
Mountain  locust  in  the  Western  States  and  Territories  and  the  best 
practical  method  of  preventing  its  recurrence,  or  guarding  against 
its  invasions.  The  commission  was  attached  to  the  U.  S.  Geological 
and  Geographical  Survey  of  the  Territories  under  the  charge  of  Prof. 
F.  V.  Hayden,  and  the  office  of  chief  was  filled  by  the  appointment  of 
Prof.  C.  V.  Riley  by  the  Hon.  Carl  Schurz,  then  Secretary  of  the 
Interior.  The  other  members  of  the  commission,  also  appointed  by 
the  honorable  Secretary  of  the  Interior,  upon  consultation  with  Prof. 
Riley,  were  Dr.  A.  S.  Packard,  jr.,  of  Massachusetts,  secretary,  and 
Prof.  Cyrus  Thomas,  of  Illinois.  The  commission  remained  in  existence, 
supported  by  annual  appropriations  by  Congress  of  varying  amounts, 
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until  1881.  It  published  5  reports  <uid  7  bulletins.  The  first  two  of 
the  annual  reports  related  to  the  Rocky  Mountain  locust  and  allied 
mijiratory  locusts,  and  form  together  ])robably  the  most  complete  mono- 
graph of  any  one  insect  ever  published.  The  practical  end  was  kept 
constantly  in  view,  and  the  reports  are  thoroughly  practical,  as  well 
as  thoroughly  scientific.  In  the  appropriations  for  the  year  1871)  the 
commission  was  instructed  to  repoit  upou  cotton  insects,  and  the  results 
of  the  investigation  thus  brought  about  are  published  in  the  fourth 
report  of  the  commission  on  the  cotton  worm  and  boll  worm — another 
elaborate  volume  which  can  not  be  too  highly  praised  from  all  stand- 
points. The  third  report  treats  of  a  variety  of  topics  and  includes  two 
important  monographs,  one  upon  the  army  worm  and  the  other  upon 
canker  worms,  while  the  fifth  report  contains  a  full  and  comparatively 
exhaustive  treatment  of  the  subject  of  the  insects  injurious  to  forest 
and  shade  trees.  The  first,  second,  and  third  reports  are  published 
under  the  joint  authorship  of  the  three  commissioners,  the  fourth  under 
the  sole  authorship  of  Prof,  Riley,  and  the  fifth  under  the  sole  author- 
ship of  Dr.  Packard.  , 

Illinois. — During  the  regular  session  of  the  legislature  of  Illinois, 
in  the  winter  of  1866-'67,  a  law  was  passed  enacting  that  a  State  ento- 
mologist shall,  "by  and  with  the  consent  of  the  senate,  be  appointed  by 
the  governor,  with  a  salary  of  $2,000  per  annum,  for  a  period  of  two 
years,  or  until  his  successor  is  appointed  and  qualified."  This  legisla- 
tion was  the  result  of  a  petition  from  the  State  Horticultural  Society, 
and  on  May  21,  1807,  the  society  passed  the  following  resolution: 

That  the  president  of  the  society  be  authorized  to  engage  B.  D.  Walsh  to  immedi- 
ately commence  entomological  investigations  in  relation  to  horticulture,  and  be 
empowered  to  pay  out  for  that  purpose  a  sum  not  exceeding  $500  from  the  legislative 
appropriation.     This  action  is  talien  in  case  of  the  failure  to  appoint. 

At  a  special  session  of  the  legislature  held  in  June,  1877,  the  gov- 
ernor sent  in  the  name  of  Mr.  Walsh  for  confirmation,  but  the  senate  post- 
poned action  upon  it  until  the  next  regular  biennial  session  in  the  winter 
of  I8G8-'(>9.  Hence  it  follows  that  Mr.  Walsh's  first  and  only  report 
was  published  as  acting  State  entomologist,  his  untimely  death  occur- 
ring before  his  second  report  was  prepared,  its  preparation  having  been 
delayed  by  a  long  period  of  ill  health  which  preceded  the  railway  acci- 
dent which  was  the  immediate  cause  of  his  demise.  Mr.  Walsh  was  a 
retired  farmer  and  lumber  dealer  of  English  university  training,  who 
for  a  number  of  years  prior  to  his  appointment  had  been  industriously 
studying  entomology  and  had  written  largely  for  the  agricultural  press 
upon  the  subject  of  injurious  insects.  Although  not  a  naturalist  by 
training,  his  work  showed  extraordinary  powers  of  observation,  and 
his  published  writings,  as  well  as  the  statements  of  his  contemporaries, 
indicate  that  he  possessed  a  remarkable  mind.  In  this  connection, 
however,  we  have  occasion  to  speak  only  of  his  official  work  as  indi- 
cated in  his  one  report.  In  this  report,  which  is  now  unfortunately 
.5216— No.  2 2 
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very  rare,  lie  treated  particularly  of  the  insects  affecting  tlie  grape, 
the  apple,  and  the  plum,  and  to  this  added, under  the  head  of  "Insects 
affecting  garden  crops  generally,"  a  chapter  on  the  so-called  "  hateful 
grasshopper,"  or  migratory  locust,  Caloptenus  spretns.  His  treatment 
of  the  other  insects  is  very  thorough  and  his  work  in  large  part  remains 
standard  today. 

Mr.  Walsh's  successor,  Dr.  William  LeBaron,  a  practicing  physician 
of  Geneva,  111.,  well  known  for  bis  writings  on  injurious  insects  in  the 
agricultural  journals  of  the  time,  and  an  able  and  conscientious  ento- 
mologist, published  four  reports  as  aiipendices  to  the  Transactions  of 
the  State  Horticultural  Society,  from  1871  to  1874.  The  first  three 
treated  of  miscellaneous  insects,  mainly  those  injurious  to  fruit  and  fruit 
trees,  while  his  fourth  report  and  part  of  his  third  consisted  of  the  begin- 
nings of  a  work  entitled  Outlines  of  Entomology,  of  wliich  he  completed 
only  the  order  Coleoptera.  This  portion,  however,  was  executed  in  the 
most  scientific  manner,  and  was  fully  illustrated,  largely  by  original 
drawings  by  Prof.  Riley.  It  has  since  been  used  to  some  extent  in  the 
class  room,  and  has  undoubtedly  been  the  means  of  interesting  many 
students  in  the  subject  of  entomology.  Dr.  LeBaron's  treatment  of 
insects  from  the  economic  standpoint  was  careful  and  practical.  He 
records  in  his  first  report  the  first  successful  exi)eriment  in  the  trans- 
portation of  parasites  of  an  injurious  species  from  one  locality  to  another, 
and  in  his  second  report  recommended  the  use  of  Paris  green  against 
the  canker  worm  on  apple  trees,  the  legitimate  outcome  from  which  has 
been  the  extensive  use  of  the  same  substance  against  the  codling  moth, 
which  may  safely  be  called  one  of  the  great  discoveries  in  economic 
entomology  of  late  years. 

Dr.  LeBaron  died  in  harness,  I  believe,  and  was  succeeded  in  office  by 
the  Rev.  Cyrus  Thomas,  of  Carbondale,  who  published  a  series  of  six 
reports,  extending  over  the  years  1875  to  1880.  Mr.  Thomas  at  the  time 
of  his  appointment  was  a  well-known  entomologist,  who  had  written 
extensively  for  the  Prairie  Farmer  and  other  agricultural  newspapers 
on  the  subject  of  economic  entomology,  and  who  had  published  an  elab- 
orate monograph  of  the  Acridiidjie  of  the  United  States  as  one  of  the 
special  volumes  of  the  Hayden  survey  of  the  Territories.  He  started 
with  his  first  report,  a  manual  of  economic  entomology  for  the  State  of 
Illinois,  including  in  this  report  the  portion  relating  to  the  Coleoptera. 
In  his  second  report  his  assistant,  Mr.  G.  H.  French,  treated  of  the 
Lepidoptera,  and  in  his  third  report  Mr.  Thomas  treated  the  Hemiptera, 
monographing  the  Aphididte.  His  fourth  report  included  a  consider- 
ation of  one  family  of  the  Orthoptera,  namely,  the  Acridiidjie,  and  the 
fifth  a  ])aper  on  the  larvie  of  Lepidoptera,  by  his  assistant,  Mr.  D.  W. 
Coquillett,  while  in  his  sixth  he  was  obliged,  from  the  force  of  circum- 
stances, to  abandon  the  scheme.  The  manual  of  economic  entomology 
of  Illinois  remains,  therefore,  unfinished.  In  the  course  of  the  six 
reports  a  very  large  number  of  insects  are  treated  from  the  economic 
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standpoint.  Mr,  Thomas  was  able  to  employ  several  excellent  assist- 
ants, and  the  six  reports  as  a  whole  are  very  creditable  to  the  State. 
The  last  of  the  six  reports  shows  rather  plainly  the  falling  off  in  Mr. 
Thomas's  interest  in  the  subject  of  entomology.  Its  publication  was 
coincident  with  the  close  of  the  work  of  the  U.  S.  Entomological  Com- 
mission, and  it  consists  entirely  of  reports  by  Mr.  D.  W.  Ooquillett  and 
Prof.  Gr.  H.  French.  After  its  publication  Mr.  Thomas  transferred  his 
labors  to  the  lield  of  ethnology,  in  which  he  had  long  been  interested, 
and  he  is  at  the  present  time  one  of  the  able  workers  in  the  U.  S. 
Bureau  of  Ethnology. 

Upon  Mr.  Thomas's  withdrawal  from  ofl&ce.  Prof.  S.  A.  Forbes,  direc- 
tor of  the  State  Laboratory  of  Natural  History  at  Normal,  111.,  was 
appointed  State  entomologist,  his  commission  dating  July  3,  1882. 
Prof.  Forbes's  attention  had  for  some  time  been  more  or  less  engaged 
by  questions  relating  to  economic  entomology.  He  has  held  office  con- 
tinuously since  that  time,  and  has  published  six  reports,  the  first  one 
covering  the  remainder  of  the  year  1882,  the  second  the  year  1883,  the 
third  the  year  1884,  the  fourth  the  years  1885  and  1886,  the  fifth  the 
years  1887  and  1888,  and  the  sixth  the  years  1889  and  1890.  Prof. 
Forbes's  reports  are  among  the  best  which  have  been  published.  They 
are  characterized  by  extreme  care  and  by  an  originality  of  treatment 
which  has  seldom  been  equaled.  The  practical  end  is  the  one  which 
he  has  kept  mainly  in  view.  His  experiments  with  the  arsenites 
against  the  codling  moth  and  the  plum  curculio  were  the  first  careful, 
scientific  experiments  in  this  direction  which  were  made,  and  his  inves- 
tigations of  the  bacterial  diseases  of  insects  have  placed  him  in  the 
front  rank  of  investigators  i-n  this  line.  His  monographic  treatment  of 
the  insects  affecting  the  strawberry  plant  is  a  model  of  its  kind,  and  the 
same  may  be  said  of  his  work  upon  the  corn  bill-bugs  and  of  his  studies 
of  the  chinch  bug.  In  fact,  whatever  insect  or  group  of  insects  has 
been  the  subject  of  his  investigations,  he  has  attacked  the  problem  in 
a  thoroughly  original  and  eminently  scientific  and  practical  manner. 
Prof.  Forbes  has  been  able  to  command  the  services  of  a  very  able  corps 
of  assistants,  in(;luding  Messrs.  C.  M.  Weed,  H.  Garman,  F.  M.  Webster, 
John  Marten,  and  C.  A.  Hart. 

Missouri. — In  the  session  of  1867-'68  the  legislature  of  Missouri 
passed  an  act  establishing  the  office  of  State  entomologist,  and  directed 
that  the  reports  of  this  officer  should  be  made  to  the  State  board  of  agri- 
culture. The  first  and  only  appointee  to  this  position  was  Prof.  C.  V. 
Riley,  who  had  at  that  time  become  prominent  as  an  entomologist  through 
his  writings  in  the  Prairie  Farmer,  of  Chicago,  with  which  paper  he  had 
been  for  some  time  connected,  and  through  his  editorship,  in  associa- 
tion with  Mr.  B.  D.  Walsh,  of  the  American  Entomologist,  of  which  one 
volume  had  then  been  pnblished.  He  entered  upon  his  duties  April  1, 
1868,  and  published  his  first  annual  report  in  December  of  that  year. 
From  that  date  there  followed  annually  eight  additional  reports,  the 
ninth  being  submitted  March  14,  1877,  and  covering  the  year  1876. 
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There  is  no  need  of  any  comment  upon  these  nine  Missouri  rei)orts 
before  any  body  of  economic  or  scientific  entomologists.  They  are 
monuments  to  the  State  of  Missouri,  and  more  especially  to  the  man 
who  wrote  them.  Tbey  are  original,  practical,  and  scientific ;  they  cover 
a  very  great  range  of  injurious  insects,  and  practically  all  the  species 
which  were  especially  injurious  during  those  nine  years  received  full  and 
careful  treatment.  They  may  be  said  to  have  formed  the  basis  for  the 
new  economic  entomology  of  the  world,  and  they  include  a  multitude 
of  observations  and  intelligent  deductions  which  have  influenced  scien- 
titic  thought.  Their  value  to  the  agriculturist,  as  well  as  to  scientific 
readers,  was  greatly  enhanced  by  the  remarkable  series  of  illustrations 
which  were  drawn  by  the  author  and  engraved  upon  wood  by  the 
most  skillful  wood  engravers  of  that  time.  Aside  from  a  few  of  the 
illustrations  to  the  Flint  edition  of  Harris,  they  are  the  best  wood  cuts 
ever  made  of  insects  in  this  country,  and  as  a  whole  the  drawing  far 
excels  that  of  the  Harris  illustrations  in  its  lifelike  accuracy,  artistic 
beauty,  and  closeness  of  detail.  Prof.  Riley  abandoned  his  Missouri 
work  on  taking  up  the  directorship  of  the  U.  S.  Entomological  Com- 
mission, and  in  pursuance  of  a  shortsighted  policy  Missouri  has  never 
since  had  a  State  entomologist. 

Other  States  and  the  Hatch  State  Agricultural  Experi- 
ment Stations. — Massachusetts,  New  York,  Illinois,  and  Missouri  are 
the  only  States  which  may  be  said  to  have  supported  official  economic 
entomologists.  There  are  letters  on  file  in  the  Division,  dated  in  1880, 
from  Mr.  J.  T.  Humphreys,  who  announces  himself  in  his  letter  head  as 
"Late  naturalist  and  entomologist  to  the  Georgia  Department  of  Agri- 
culture;" but  although  I  have  made  something  of  an  eftbrt  to  learn  the 
details  of  Mr.  Humphreys's  employment,  I  have  so  for  been  unsuc- 
cessful. The  State  of  Pennsylvania  has  for  some  years  handled  its 
economic  entomology  by  means  of  an  oflicer  who  holds  an  honorary 
commission  from  the  State  board  of  agriculture.  This  commission  was 
held  for  some  years  prior  to  his  death  by  Dr.  S.  S.  Rath  von.  At  the 
present  time  Dr.  Henry  Skinner,  of  Philadelphia,  and  Dr.  R.  C. 
Scheldt,  of  Lancaster,  are  entomologists  to  the  State  board. 

In  the  spring  of  1888,  the  State  Agricultural  Experiment  Stations, 
founded  under  the  Hatch  Act,  were  organized.  A  number  of  entomol- 
ogists were  soon  appointed  and  active  work  began  practically  in  the 
month  of  February.  This  movement,  the  importance  of  which  to 
American  economic  entomology  can  hardly  be  overestimated,  is  too 
recent  to  require  full  treatment  liere. 

The  first  entomological  bulletin  published  by  any  of  the  experiment 
stations  was  issued  in  April,  1888,  from  the  Arkansas  station,  by  Mr.  S.  H. 
Grossman,  and  was  entitled  The  Peach-tree  Borer  and  the  Codling  Moth. 
Bulletins  from  Hulst,  in  New  Jersey;  Morse,  in  Cahfornia;  Tracy,  in 
Mississippi;  Ashmead,in  Florida;  and  Weed, in  Ohio, followed  in  May. 
Popenoe,  in  Kansas,  and  Perkins,  in  Vermont,  published  one  each  in 
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June,  and  Feruald,  in  Massachusetts,  and  Lug.iier,  in  Minnesota,  one 
each  in  July. 

Through  the  kindness  of  Mr.  A.  C.  True,  director  of  the  Offlce  of 
Experiment  Stations  of  the  U.  S.  Department  of  Agriculture,  I  am  in 
possession  of  a  bibliographical  list  of  the  entomological  publications  of 
the  agricultural  experiment  stations  down  to  the  present  month.  This 
was  drawn  up  by  Mr.  F.  C.  Test,  of  Mr.  True's  oftice,  and  \A\l  be  pub 
lished  as  an  appendix  to  this  address.  An  analysis  of  its  contents 
shows  that  42  States  and  Territories  have  employed  persons  to  do  ento- 
mological work,  and  that  the  number  of  experiment  station  workers 
who  have  published  entomological  bulletins  or  reports  reaches  77. 
Not  half  of  these  writers,  however,  have  been  officially  designated  as 
entomologists  to  the  station.  Of  those  so  designated  there  are  28;  8 
have  held  the  title  botanist  and  entomologist;  6,  consulting  entomolo- 
gist; 4,  assistant  entomologist;  4,  horticulturist  and  entomologist;  1, 
special  entomologist;  1,  entomologist  and  physiologist;  2,  entomologist 
and  zoologist;  1,  entomologist  and  superintendent  of  farms;  1,  director, 
entomologist,  and  botanist;  1,  vice-director,  horticulturist,  entomologist, 
and  mycologist;  1,  special  agent;  1,  apiarist;  2,  biologist.  The  other 
writers  bear  titles  which  indicate  that  they  are  not  sjiecialists  in  ento- 
mology. They  are  as  follows :  Agriculturist,  1 ;  assistant  agriculturist, 
1 ;  horticulturist  and  agriculturist,  1;  horticulturist,  3;  assistant  horti- 
culturist, 1;  botanist  and  mycologist,  1;  director,  2 ;  botanist,  2 ;  super- 
intendent of  grounds,  1;  pomologist,  1;  specialist,  1;  veterinarian,!; 
clerk  and  librarian,  1. 

The  entomological  publications  of  these  experiment  stations  have 
numbered  311,  of  which  88  have  been  annual  re])orts,  213  bulletins, 
and  10  leaflets  and  circulars.  In  character  the  bulletins  and  such 
reports  as  have  definite  titles  may  be  thrown  into  three  categories:  1, 
those  which  treat  only  of  insecticides  and  insecticide  machinery  (40); 
2,  those  which  contain  compiled  accounts  of  insects,  with  measures  for 
their  destruction  (GO) ;  3,  those  which  contain  the  results  of  more  or  less 
sound  original  observation,  with  compiled  matter  and  matter  upon  reme- 
dies (117),  There  are  also  two  small  classes:  1,  apiculture  (6),  and  2, 
classificatory  (4). 

It  would  be  a  matter  of  very  considerable  interest  if  I  were  able  at 
this  time  to  give  a  more  critical  summary  of  the  results  achieved  by 
our  experiment  station  workers  in  entomology.  The  little  analysis 
which  precedes  shows  a  gratifying  preponderance  of  bulletins  and 
reports  which  contain  results  of  original  work;  and  yet  at  the  same 
time  we  must  remember  that  while  these  papers  advance  our  knowl- 
edge of  entomological  science,  the  compilations  may  frequently  accom- 
plish greater  practical  good.  This  point  is  illustrated  by  a  state- 
ment which  I  have  from  Prof.  Garman,  of  the  Kentucky  station.  He 
says  that  Bulletin  No.  40  of  his  station,  containing  condensed  accounts 
of  some  of  the  commoner  and  more  injurious  insects  of  the  farm  and 
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garden,  is  the  one  for  Avhich  there  has  been  the  greatest  demand.  The 
original  edition  of  12,000  was  soon  exhausted,  and  another  lot  has  since 
been  printed.  The  bulletin  was  prepared  by  request,  and  naturally  is 
not  the  sort  of  work  which  our  station  entomologists  prefer  to  do.  "  Its 
success,"  writes  Prof.  Garman,  "has  been  a  lesson  to  me  as  to  what 
farmers  want  and  will  use." 

It  occurred  to  me  that  it  might  be  valuable  to  have  a  statement  from 
each  of  the  experiment  station  entomologists  as  to  the  piece  of  work 
he  had  done  which  seemed  to  have  accomplished  the  most  practical 
good,  in  the  light  of  his  own  accurate  information  concerning  the  farm- 
ing population  of  his  State.  I  therefore  addressed  letters  to  nearly  all 
of  the  station  workers  in  entomology,  but  have  received  replies  from 
only  about  half  of  them,  so  that  a  statement  of  this  kind  would  hardly 
be  justified.  It  is  interesting  to  note,  however,  that  experiment  station 
workers  place  in  very  high  esteem  the  results  of  their  correspondence 
with  farmers  and  of  their  lectures  before  farmers'  institutes  and  other 
bodies.  It  is  in  these  two  ways  that  the  popular  sentiment  among  agri- 
culturists as  to  the  importance  of  economic  entomology  is  being  much 
more  rapidly  spread  than,  perhaps,  by  the  publication  of  bulletins  upon 
injurious  insects. 

CANADA. 

The  Rev.  C.  J.  S.  Bethune,  for  many  years  one  of  the  most  prominent 
writers  on  entomology  in  Canada,  and  a  well-known  contributor  to  the 
columns  of  the  Canadian  Farmer  on  the  subject  of  agricultural  ento- 
mology, was  largely  responsible  for  the  organization  of  the  Entomo- 
logical Society  of  Ontario,  and  for  the  first  appropriation  of  money- 
made  to  that  society  with  a  view  to  the  development  of  economic  ento- 
mology among  our  neighbors  across  the  border.  The  council  of  the 
Agricultural  and  Arts  Association  of  Ontario  in  18(59  voted  a  grant  of 
$400  to  the  Entomological  Society  of  Ontario  for  the  year  1870,  on  con- 
dition that  the  entomological  society  should  furnish  an  annual  report, 
should  found  a  cabinet  of  insects,  useful  or  prejudicial  to  agriculture 
and  horticulture,  to  be  placed  at  the  disposal  of  the  council,  and  that  it 
should  also  continue  to  publish  the  Canadian  Entomologist.  This  was 
the  origin  of  the  first  annual  report  of  the  Ontario  society,  which  was 
published  in  1871  by  the  Agricultural  and  Arts  Association.  This 
association  also  gave  the  society  $100  additional,  and  the  Fruit-Grow- 
ers' Association  of  Ontario  $50  additional,  to  be  used  for  the  purpose 
of  illustrating  the  report.  During  the  session  of  the  legislature  of  the 
Province  of  Ontario  in  1870-'7I,  the  agriculture  and  arts  act  was 
passed.  By  this  act  the  Entomological  Society  of  Ontario  was  incor- 
porated, and  a  grant  of  $500  per  annum  was  made  to  it  from  the  pro- 
vincial treasury.  In  1872  the  legislature  made  an  extra  grant  of  $200 
for  the  purchase  of  woodcuts,  etc.,  making  the  total  appropriation  $700. 
In  1873  an  extra  grant  of  $500  was  made,  and  the  annual  grant  for  1874 
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was  increased  to  $750.  In  1875  the  grant  was  $750,  plus  $100  for  illus- 
trations; in  1876  $750,  plus  $500  toward  the  expense  of  an  exhibit  at 
the  Centennial  Exhibition  at  Philadelphia;  in  1877,  1878,  and  1879  it 
was  $750  per  annum,  and  in  1880  the  grant  was  increased  to  $1,000,  at 
which  sum  it  has  continued  since  that  date.  The  Government  also 
pays  the  expense  of  printing  the  annual  report. 

The  society  has  conscientiously  complied  with  the  conditions  of  the 
grant.  Its  reports,  published  annually,  have  greatly  increased  in  size 
and  in  the  general  interest  of  their  contents.  They  have  contained 
much  matter  of  economic  value  as  well  as  of  educational  interest. 

In  1884  the  Department  of  Agriculture  of  Canada  established  the 
office  of  honorary  entomologist,  and  this  office  was  filled  by  the  apijoint- 
ment  of  Mr.  James  Fletcher,  at  that  time  an  employe  of  the  Govern- 
ment Library  at  Ottawa,  and  already  widely  known  in  entomological 
circles  through  his  active  interest  in  the  Ontario  society  and  his  con- 
tributions to  its  publications.  On  July  1,  1887,  Mr.  Fletcher  was  trans- 
ferred to  the  staff"  of  the  Dominion  Experimental  Farms  at  Ottawa  as 
entomologist  and  botanist.  Mr.  Fletcher's  footing  since  that  date  has 
been  practically  identical  with  that  of  an  entomologist  to  one  of  our 
State  experiment  stations,  except  that  his  field  is  larger.  He  has  pub- 
lished a  report  yearly  in  the  Annual  Keport  of  the  Experimental  Farms, 
published  as  an  appendix  to  the  report  of  the  Minister  of  Agriculture. 
Mr.  Fletcher  has  shown  himself  to  be  a  man  of  extraordinary  energy, 
a  most  entertaining  writer,  and  a  most  careful  observer,  and  one  who 
has  always  kept  the  practical  part  of  his  work  foremost  in  view.  He 
has  paid  a  great  deal  of  attention  to  a  side  of  his  work  which  is  neg- 
lected by  many  of  our  own  official  entomologists,  namely,  personal 
intercourse  with  farmers,  frequent  talks  on  injurious  insects  at  farmers' 
institutes,  etc.,  and  has  in  this  way  built  up  a  very  large  clientage 
among  the  most  intelligent  agriculturists  of  the  Dominion.  In  economic 
entomology  Canada  at  the  present  day  is  perhaps  in  no  way  behind  the 
United  States,  and  this  is  largely  due  to  Mr.  Fletcher's  individual  efforts, 
aided  and  encouraged  as  they  are  by  the  warm  support  of  the  eminent 
director  of  the  experimental  farms  system,  Mr.  William  Saunders, 
himself  a  pioneer  in  economic  entomology  in  Canada  and  the  author  of 
one  of  the  most  valuable  treatises  upon  the  subject  that  has  ever  been 
published  in  America.  Canada  has  the  man  and  the  knowledge,  but 
has  been  hampered  by  want  of  funds.  The  result  is  that  while  she 
has  immediately  and  intelligently  adopted  the  results  of  researches 
made  in  this  country,  she  has  not  been  able  to  lead  us  in  original  inves- 
tigation. 

European  Countries. 

In  general  it  may  be  said  that  Europe  has  not  felt  the  need  of  ento- 
mological investigation  from  the  economic  standpoint  to  anything  like 
the  same  extent  as  the  United  States.     A  climate  much  less  favorable 
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to  the  undue  multiplicatiou  of  injurious  insects  than  that  of  North 
America,  and  which,  moreover,  seems  to  act  as  a  barrier  against  the 
importation  of  foreign  destructive  species,  the  actually  smaller  nnm 
ber  3f  injurious  species  and  the  vastly  greater  familiarity  witli  all 
phases  of  the  life  history  of  these  species  by  all  classes  of  the  people, 
partly  resulting  from  the  older  civilization,  partly  from  educational 
methods,  and  i)artly  from  the  abundance  of  elementary  and  popular 
literature  on  questions  of  this  character,  the  denser  population  and 
the  resulting  vastly  smaller  holdings  in  farms,  the  necessarily  greatly 
diversitied  croi)S,  the  frequent  rotation  of  crops,  together  with  the 
clean  and  close  cultivation  necessitated  by  the  small  size  of  the  hold- 
ings, and  the  cheaper  and  more  abundant  labor,  have  all  resulted  in  a 
very  different  state  of  affairs  regarding  the  damage  which  may  be 
done  by  injurious  insects.  In  summarizing  these  points,  the  Chief  of 
the  Agricultural  Section  of  the  Ministry  of  Agriculture  of  Prussia,  iu 
conversation  with  the  writer  last  summer,  argued  that  Germany  does 
not  need  to  employ  general  economic  entomologists;  that  its  experi- 
ment stations  seldom  receive  applications  for  advice  on  entomological 
topics.  Special  insects,  it  is  true,  occasionally  spring  into  prominence; 
the  Phylloxera  is  one  of  these,  and  in  an  emergency  like  the  Phylloxera 
outbreak,  the  work  is  handled  by  special  commissions.  European 
nations,  therefore,  can  afford  to  let  the  insect  problem  alone  to  a  much 
greater  extent  than  the  United  States,  for  the  reason  that  it  is  of  infinitely 
less  importance  with  them  than  with  us.  The  most  simple  remedies, 
such  as  hand-picking,  together  with  a  rigid  enforcement  of  the  public 
regulations  regarding  hand  destruction,  usually  suffice  to  keep  injuri- 
ous insects  in  check.  Nevertheless  insect  outbreaks  do  occasionally 
occur,  and  there  is  a  certain  percentage  of  loss  every  year  from  the 
work  of  injurious  species.  The  results  obtained  in  the  United  States, 
where  the  number  of  native  injurious  species  is  much  greater  than  in 
Europe,  and  where  we  have  in  addition  to  deal  with  a  host  of  imported 
species — in  short,  where  the  fighting  of  insect  foes  has  become  an  abso- 
lute necessity — have,  however,  acted  to  a  certain  degree  as  incentives, 
not  only  to  other  countries  which  labor  under  the  same  climatic  dis- 
advantages as  the  United  States,  but  even  to  a  certain  degree  to 
European  countries,  where  more  thorough  investigation  of  injurious 
insects  by  competent  persons  especially  appointed  for  the  purpose 
is  gradually  becoming  thought  worth  while. 

In  1890,  at  the  Agricultural  Congress  held  at  Vienna,  resolutions 
were  passed  founding  the  so-called  International  Phytopathological 
Commission.  The  movement  was  an  important  one,  particularly  for 
European  countries,  and  as  work  upon  injurious  insects  forms  a  part  of 
the  object  of  the  commission  the  resolutions  organizing  it  may  be 
given  liere: 

1.  Whereas  the  imiaerous  diseases  ami  other  enemies  of  plants  are  a  constant 
source  of  damage,  and  spmetimes  even  occasion  the  greatest  losses  to  proprietors 
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and  the  public  wealth,  the  congress  resolves  that  it  is  absolutely  necessary  to  estab- 
lish scientific  stations  exclusively  devoted  to  the  study  of  the  diseases  of  cultivated 
plants  among  us. 

2.  These  phytopathologic  stations,  which,  in  order  to  be  in  the  closest  relations 
with  scientific  and  practical  circles,  shall  be  established  in  the  center  of  each  coun- 
try that  is  well  provided  with  channels  of  communication,  ought  to  be  State  insti- 
tutions, charged  with  aiding  practice  by  making  gratuitous  analyses  for,  and  inves- 
tigating and  collaborating  with,  it. 

3.  The  congress  recognizes  that  observations  and  experiments  made  in  common 
in  all  cultivated  countries  are  the  best  guaranty  of  success  in  the  search  for  sure 
and  appropriate  methods  of  combating  the  diseases  of  plants.  Great  expense  may 
be  saved  in  overcoming  future  epidemics  if,  by  means  of  a  network  of  scientific 
observations  extending  over  all  cultivated  countries,  States  not  yet  attacked  by  plant 
diseases  may  be  warned  in  time  to  take  the  necessary  measures. 

4.  The  congress  considers  it  necessary  that  the  heads  of  all  pathologic  stations  of 
different  countries  shall  engage  to  meet  once  a  year  to  discuss  and  pass  the  resolu- 
tions which  shall  be  deemed  opportune. 

5.  The  congress  elects  an  international  commission,  having  the  right  of  coiipta- 
tion,  which  shall  put  itself  in  relation  with  the  Society  of  Agriculture  of  Vienna 
and  agree  with  it  as  to  the  measures  to  be  taken  toward  founding  scientific  stations 
designed  to  investigate  the  diseases  of  plants,  and  toward  organizing  a  service  of 
phytopathologic  inspection  in  all  cultivated  countries. 

Following  the  general  meeting  at  Vienna,  the  members  of  the  com- 
mission held  a  consultation  meeting  at  The  Hague,  Holland.  It  was 
plain  to  the  members  present  that  the  first  necessity  was  the  organiza- 
tion of  national  commissions  in  the  several  countries  to  be  represented 
on  the  international  commission.  The  efforts  of  the  members  have, 
therefore,  since  that  date,  been  devoted  to  the  establishment  of  such 
.national  commissions.  Institutions  for  phytopathologic  service  have 
in  this  way  been  organized  in  Germany,  Holland,  and  Belgium,  and  are 
being  agitated  in  other  European  countries.  It  is  the  intention  of  the 
secretary.  Dr.  Paul  Sorauer,  of  Berlin,  editor  of  the  Zeitschrift  fiir 
Pflanzenkrankheiten,  to  call  the  members  of  the  commission  together 
in  1S96,  at  Berlin,  on  the  occasion  of  the  Berlin  Industrial  Exposition, 
in  order  to  accomplish  a  more  complete  international  organization,  and 
in  order  to  start  the  annual  meetings  provided  for  in  the  fourth  section 
of  the  Vienna  resolutions. 

It  must  be  remembered,  moreover,  in  treating  of  European  countries, 
that,  in  addition  to  special  commissions  to  investigate  special  insect 
problems  of  temporary  importance,  there  are  other  classes  of  official 
work  bearing  upon  insects,  which,  however,  we  can  hardly  consider  in 
this  connection,  mainly  for  want  of  space.  These  are,  government 
encouragement  of  sericulture  and  apiculture,  both  through  subsidies, 
and  the  establishment  of  educational  institutions,  and  further  sub- 
sidizing of  learned  societies,  enabling  them  to  carry  on  investigations 
and  publish  works  of  more  or  less  importance.  Very  considerable  good 
has  been  accomplished  in  this  direction,  but  the  sources  of  information 
at  hand  are  too  scanty  to  justify  any  more  than  a  brief  reference  to  the 
existence  of  such  an  element  in  our  general  subject. 
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GEEAT   BRITAIN. 

There  is  not  and  never  lias  been  in  Great  Britain  a  special  government 
appropriation  for  work  in  economic  entomology.  In  1885  Mr.  Charles 
Whitehead  suggested  to  the  lords  of  the  committee  of  council  for 
agriculture  that  it  would  be  valuable  to  publish  reports  upon  insects 
injurious  to  various  farm  crops.  He  prepared,  and  the  council  pub- 
lished, a  series  of  four  reports  upon  insects  injurious  to  the  hop  plant, 
corn,  and  leguminous  plants,  to  turuii)s,  cabbage,  and  other  cultivated 
cruciferous  plants,  and  to  fruit  crops.  In  1886  Mr.  Whitehead  was 
appointed  agricultural  adviser  and  prepared  a  report  upon  insects  and 
fungi  injurious  to  crops  of  the  farm,  orchard,  an<l  garden  for  1887-'88. 
In  1889  the  board  of  agriculture  was  formed,  and  Mr.  Whitehead  was 
retained  as  technical  adviser,  especially  with  reference  to  insects  and 
fungi  injurious  to  crops,  but  also  with  reference  to  other  agricultural 
questions.  He  prepared  annual  reports  on  insects  and  fungi  for  1889, 
1891,  and  1892,  and  a  number  of  leaflets  and  special  bulletins  on  insects 
unusually  prevalent  from  1889  down  to  the  i>resent  time.  I  learn  from 
Mr.  Whitehead  that  there  is  no  specific  law  authorizing  this  expendi- 
ture; that  his  Avork  Las  been  continuous  since  1887,  and  that  he  has 
received  an  annual  sum  of  £250  only.  The  more  important  of  the 
special  bulletins  and  leaflets  which  have  been  issued  have  been :  Special 
Eeport  on  an  Attack  of  the  Diamond-back  Moth  Caterpillar,  1892; 
Caterpillars  on  Fruit  Trees;  Hessian  Fly;  Moths  on  Fruit  Trees,  1890; 
Apple  Blossom  Weevil,  Easpberry  Moth,  and  the  Mangel-wurzel  Fly, 
1892;  Black  Currant  Mite,  1893;  and  the  Red  Spider  and  Apple 
Sucker,  1894. 

While  Mr.  AVhitehead  has  therefore  been  the  only  governmental 
worker  in  agricultural  entomology,  a  very  considerable  work  has  been 
done  in  a  semiofticial  way  by  an  untiring  and  public-spirited  woman. 
Miss  Eleanor  A.  Ormerod,  who  is,  or  rather  was,  in  her  ofiicial  capacity, 
honorary  consulting  entomologist  to  the  Eoyal  Agricultural  Society. 
From  187()  to  1893  Miss  Ormerod  held  this  position;  conducted  the 
correspondence  of  the  Royal  Agricultural  Society  on  the  subject  of 
injurious  insects,  and  published  at  her  own  expense  a  series  of  annual 
reports,  seventeen  in  number,  which  have  contributed  very  largely  to 
the  diftusion  of  knowledge  concerning  injurious  insects  in  Great  Britain 
among  the  fiirming  classes.  She  has  had  a  most  conservative  class  of 
•people  to  deal  with,  and  has  encountered  many  obstacles.  She  has 
shown  herself  ingenious,  careful,  and  receptive  to  a  degree,  and  at  the 
same  time  possessed  of  an  enthusiam  and  an  unlimited  perseverance 
which  are  calculated  to  overcome  all  obstacles.  She  has  studied  many 
of  the  P^nglish  crop  enemies  de  novo;  she  has  popularized  the  work  of 
other  English  entomologists,  and  has  made  accessible  to  the  agricul- 
tural class  the  work  of  John  Curtis  and  Prof.  Westwood,  and  has 
adopted,  and  strongly  advocated  the  adoption  of,  measures  found  to  be 
successful  in  other  countries.  Darticularly  in  America.     The  good  which 


77 

Miss  Ormerod  has  accomplished  can  hardly  be  estimated  at  the  present 
time,  but  she  will  deserve,  at  the  bauds  of  posterity,  canonizatiou  as 
the  patrou  saint  of  economic  entomology  in  England. 

Aside  from  her  annual  reports  Miss  Ormerod  has  published  a  large 
work  entitled  Manual  of  Injurious  Insects  and  Methods  of  Prevention, 
and  numerous  smaller  works,  treating  of  the  Hessian  tly,  sugar-cane 
insects,  and  the  injurious  insects  of  South  Africa,  the  last  two  being 
devoted  to  the  agricultural  interests  of  the  English  colonies. 

Within  the  year  the  Royal  Agricultural  Society  has  made  the  office 
of  consulting  entomologist,  or  rather  zoologist — for  they  have  broad- 
ened the  term — a  salaried  one,  and  Mr.  Cecil  Warburton,  an  able  student 
of  zoology,  although  not  known  as  an  entomologist,  has  been  appointed 
to  the  position.  Mr.  Warburton  has  published  one  report,  which  is 
mainly  compiled  and  devoted  to  extracts  from  the  correspondence  of 
the  society,  but  it  is  too  early  as  yet  to  judge  of  his  capabilities  from 
our  standpoint. 

Miss  Ormerod's  legitimate  predecessor  may  be  said  to  have  been 
John  Curtis,  who,  from  the  beginning  of  Dr.  Lindley's  Gardener's 
Chronicle,  contributed  an  important  series  of  essays  upon  injurious 
insects  to  its  columns,  under  the  nom  de  plume  "  Ruricola."  Mr.  Curtis's 
connection  with  this  famous  agricultural  journal  was  of  great  advan- 
tage to  him,  as  it  enabled  him  to  secure  information  and  specimens 
from  all  parts  of  the  Kingdom.  He  hadalso  accumulated  a  large  amount 
of  information  during  the  twenty  years  he  was  engaged  in  writing  his 
great  work  upon  British  entomology.  When  the  Royal  Agricultural 
Society  of  England  was  founded,  in  1840,  the  council  of  the  society 
invited  Mr.  Curtis  to  prepare  a  series  of  reports  upon  the  insects  afl'ect- 
ing  various  crops  cultivated  in  Great  Britain  and  Ireland,  and  in  the 
Journal  of  the  Royal  Agricultural  Society  for  the  years  1841  to  1857 
he  published  a  series  of  sixteen  such  reports.  The  matter  of  these 
reports,  and  also  of  his  previously  published  Gardener's  Chronicle 
articles,  was  drawn  upon  largely  for,  and  in  fact  forms  the  major  portion 
of,  his  standard  work  upon  Farm  Insects,  published  by  Blackie  &  Sons, 
London,  Glasgow,  and  Edinburgh,  in  1860.  Whether  Curtis  was  remu- 
nerated for  his  work  for  the  Royal  Agricultural  Society  or  not  I  am 
unable  at  this  time  to  state,  although  he  probably  received  some  compen- 
sation. I  learn  through  the  kindness  of  Miss  Ormerod  that,  chiefly  on 
account  of  the  value  of  his  writings  upon  economic*  entomology,  Mr. 
Curtis  was  awarded  a  pension  from  the  civil  list,  which  was  augmented 
about  three  years  before  his  death  on  account  of  the  sad  loss  of  sight 
which  he  experienced. 

In  1877  a  strong  efibrt  was  made  to  secure  the  appointment  of  a 
Government  entomologist.  A  conference  was  held  at  the  Society  of 
Arts  which  was  largely  attended  and  was  presided  over  by  the  Duke  of 
Buccleugh,  K.  G.  The  most  important  paper  read  was  by  Mr.  Andrew 
Murray,  and  after  a  long  discussion  the  conference  resolved: 
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That  luuclx  of  the  loss  occasioued  by  insects  is  preveutable  and  ought  to  be  i>re- 
veuted ;  that  it  properlj-  belongs  to  government  to  provide  the  necessary  means  for 
protecting  cultivators  from  this  loss,  as  it  is  only  by  simultaneous  action  over  con- 
siderable districts  that  it  can  bo  eft'ectually  done,  and  government  alone  possesses  or 
can  obtain  the  requisite  means  of  indorsing  such  action ;  that  the  president  and  lords 
of  the  council  and  the  agricultural  societies  of  the  United  Kingdom  be  informed  of 
the  opinion  of  this  conference  and  urged  to  take  the  subject  at  once  into  their  con- 
sideration, with  a  view  to  providing  a  remedy. 

While  we  have  no  doubt  that  this  coufereuce  was  of  sufficient  impor- 
tance and  attracted  enough  attention  to  induce  the  president,  lords, 
etc..  to  take  the  subject  into  consideration,  no  further  action  resulted. 


Mr.  George  H.  Carpenter  was  appointed  in  1890  consulting  entomol- 
ogist to  the  Royal  Dublin  Society,  and  has  submitted  four  reports,  enti- 
tled Report  on  Economic  Entomology  for  the  Year  1890,  and  the  same 
for  1891,  1892,  and  1893.  Reprints  of  these  reports  from  the  Reports 
of  the  Council  of  the  Royal  Dublin  Society  have  been  distributed.  Mr. 
Carpenter  is  assistant  naturalist  in  the  Science  and  Art  Museum  in 
Dublin,  and  I  am  not  informed  as  to  Avhether  he  receives  special  com- 
pensation for  his  work  as  consulting  entomologist. 

GERMANY. 

Except  in  the  one  department  of  forest  insects,  the  official  side  of 
economic  entomology  has  not,  in  Germany,  reached  a  high  plane  of  devel-  / 
opmeut.  In  regard  to  the  study  of  forest  insects,  however,  Germany 
leads  the  world.  The  work  of  Ratzeburg  is  famous,  and  the  impulse 
which  he  gave  to  the  study,  not  alone  through  his  published  writings, 
but  through  his  ability  as  a  teacher,  is  felt  today.  His  labors,  and 
those  of  Nitsche,  Althum,  and  others,  have  resulted  in  a  widespread 
knowledge  of  all  the  important  forest  insects,  which  extends  even  to 
the  lowest  employes  in  the  forestry  service.  With  regard  to  the  other 
departments  of  economic  entomology,  important  works  have  been  writ- 
ten by  Bouche  and  J^ordlinger,  RossmJisler,  Taschenberg,  and  others, 
while  the  number  of  smaller  articles  upon  injurious  insects  is  very  large. 
In  Germany  the  need  of  entomological  information,  by  means  of  numer- 
ous well-illustrated  and  cheap  popular  works,  is  perhaps  better  supplied 
than  in  any  other  country.  IS'o  special  institutions  for  the  investiga- 
tion of  the  life  histories  of  injurious  animals  existed,  however,  before 
1888,  when,  through  the  intiuence  of  Prof.  Kiihn,  in  Halle,  an  exper- 
iment station  for  the  extermination  of  sugar-beet  Nematodes  was 
founded,  which  Dr.  Holrung,  the  present  director,  has  expanded  to  some 
extent,  so  that  other  allied  troubles,  including  injurious  insects,  are 
included  in  the  scope  of  the  work  of  the  station.  Dr.  Holrung  visited 
America  during  the  summer  of  1893,  and  expressed  to  the  writer  great 
interest  in  the  work  in  economic  entomology  in  this  country,  and  ex- 
amined particularly  the  methods  in  use  in  the  insectary  of  the  Depart- 
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meiit  0+'  Agriculture,  with  a   view  to  duplicating  tbein  at  liis  own 
station. 

AUSTRIA-HUNaAKY. 

The  Austro-Huiigarian  Empire  as  a  whole  has  done  little  in  the  way 
of  official  economic  entomology.  Austna  i)roper  resembles  Germany; 
general  entomological  education  is  so  far  advanced,  semipopular  works 
upon  entomology  are  so  abundant,  and  the  crop  conditions  are  such, 
that  the  necessity  for  official  work  has  not  been  felt.  Vincent  Kollar, 
writing  from  1824  to  1858,  particularly  after  his  connection  with  the 
Zoological  Museum  at  VieuDa,  paid  special  attention  to  injurious 
insects,  and  as  his  museum  position  was  an  official  one  he  may  be  said 
to  have  been,  to  a  certain  extent,  an  official  entomologist.  His  well- 
known  work  entitled  Naturgeschichte  der  schtidlichen  Insekten  in  Bezug 
auf  Landwirthschaft  und  Forstkultur  was  published  privately  in 
Vienna  in  1837,  but  its  contents  were  based  upon  researches  made 
under  governraent  pay.  A  translation  of  this  work  into  English,  by 
Loudon,  with  added  notes  by  Westwood,  published  three  years  later 
in  London,  for  many  years  remained  a  standard  and  accessible  work 
upon  European  injurious  insects.  It  is  unfortunate  that  in  the  trans- 
lation Kollar's  name  became  Kollar.  Georg  Ritter  von  Frauenfeld, 
writing  from  1847  to  1861,  published  a  number  of  notices  upon  injurious 
insects,  and  other  Austrian  writers  have  done  the  same.  Among  the 
many  semipopular  works  upon  economic  entomology  may  be  mentioned 
G.  Henschel's  volume  on  Injurious  Insects  of  Farm  and  Kitchen- 
Garden;  Their  Life  Histories  and  Remedies,  published  in  1890,  at 
Vienna.  The  department  of  forest  insects  is  well  cared  for  by  forestry 
officials,  as  in  Germany. 

True  official  encouragement  of  economic  entomology  in  the  Austro- 
Hungarian  Empire,  is,  however,  confined  to  the  kindoms  of  Hungary 
and  Bohemia. 

Hungary. — The  work  in  economic  entomology  carried  on  under 
official  auspices  in  the  Kingdom  of  Hungary  is  done  by  the  Royal  State 
Entomological  Station  at  Budapest,  under  the  learned  and  able  direc- 
tion of  Dr.  Geza  Horvatb.  The  station  was  founded  in  1881  by  the 
Government  as  a  Phylloxera  experiment  station,  with  the  practical  end 
in  view  of  the  study  of  the  grapevine  I'hylloxera  and  the  remedial 
measures  to  be  used  against  it.  The  organization  of  the  station  was 
placed  in  the  hands  of  Dr.  Horvath,  who  had  already  established  a  firm 
reputation  for  himself  in  the  field  of  economic  and  scientific  entomol- 
ogy, although  the  Phylloxera  had  for  some  years  been  the  main  object 
of  his  investigations.  As  the  Phylloxera  question,  however,  became 
more  and  more  elucidated,  and  as  the  means  of  defense  against  this 
scourge  became  reduced  to  a  i)ractical  basis,  the  work  of  the  station 
became  directed  more  and  more  toward  other  noxious  insects.  In  con- 
formity with  this  gradual  change  the  name  of  the  station  has  been 
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changed,  and  since  1890  it  lias  been  called  La  Station  Entomolosique 
de  rfitat.  The  establishment  of  the  station  was  voted  by  the  legisla- 
tive chamber,  and  sanctioned  by  the  King.  It  is  snbordinate  to  the 
*]VIinistry  of  Agriculture;  its  offices  are  established  in  the  palace  of  the 
Ministry  of  Agriculture  at  Pesth,  and  consist  of  laboratories  and  a 
library.  It  possesses  entomological  collections  and  a  collection  of 
insecticide  apparatus.  The  personnel  of  the  station  is  composed  of  the 
director,  two  assistants,  and  a  buy,  and  it  is  supported  by  an  annual 
apj)ropriation  of  8,000  florins.  The  station  has  organized  in  the  King- 
dom a  special  corps  of  reporters,  who  send  iu  regular  reports  upon  the 
appearance  of  destructive  Insects  in  their  respective  regions.  These 
reports  at  first  concerned  only  insects  injurious  to  agriculture,  but 
since  1886  the  field  has  been  extended  to  include  insects  injurious  to 
forests.  The  reporters  are  farmers  and  forestry  agents,  who  send  iu 
their  reports  gratuitously.  The  reports  as  they  arrive  at  the  station 
are  immediately  examined  and  responses  are  sent  indicating  the  meas- 
ures to  be  taken  against  the  insect  iii  question;  or  one  of  the  employes 
of  the  station  is  sent  into  the  field  to  study  the  habits  of  the  injurious 
species  and  experiment  upon  the  best  means  for  its  destruction.  The 
station  publishes  every  year  a  general  report  to  the  Minister  of  Agri- 
culture, which  IS  published  in  the  comprehensive  annual  report 
addressed  to  the  Chamber  of  Deputies.  Since  1890  the  station  has  also 
been  able  to  publish  special  reports,  which  are  issued  in  separate  fasci- 
<;les  and  are  gratuitously  distributed  to  the  public.  The  leaflets 
which  have  been  published  up  to  the  present  time  may  be  briefly  men- 
tioned, since  they  are  written  in  the  Hungarian  language: 

1.  Spraying  apparatus  of  use  iu  horticuiture. 

2.  Practical  instructions  ooucerning  the  destruction  of  locusts  by  the  Cypriote 
machine. 

3.  Practical  instructions  upon  the  treatment  of  phylloxerated  vines  with  bisul- 
])hide  of  carbon. 

4.  Migratory  locusts  in  Hungary  in  the  years  1888,  1889, 1890. 

5.  Reports  upon  insects  injurious  to  forests  during  the  years  1886-'89. 

6.  Practical  manual  upon  the  treatment  of  phylloxerated  vines  with  bisulphide 
of  carbon. 

7.  The  wheat  weevil  {Calandra  granaria). 

8.  Report  upon  insects  injurious  to  agriculture,  1884-89. 

9.  Upon  the  measures  to  be  used  against  injurious  insects. 

10.  The  wheat  lea^i-heetle  {Lema  melanopus). 

Bohemia. — For  a  number  of  years  prior  to  1891,  Dr.  Ottokar  Nickerl, 
principal  of  the  seed  control  station  of  the  Agricultural  Council  for  the 
Kingdom  of  Bohemia,  issued  an  annual  report  upon  the  principal  insects 
injurious  to  the  agriculture  of  Bohemia  during  the  year.  These  reports, 
which  were  published  for  the  years  1875,  1878,  1879,  1880,  and  1882  to 
1890  (thirteen  in  all),  were  published  partly  in  the  reports  of  the  State 
Agricultural  Council,  partly  by  the  Society  for  Physiokratie  (at  the 
time  when  Dr.  Mckerl  was  i^resident  of  the  entomological  section  of 
the  society),  and  partly  privately  by  the  author.     Previous  to  1875, 
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and  comineuciug  ia  1871,  there  were  short  articles  on  the  injuries  done 
by  insects,  written  by  J)r.  Nickerl,  and  between  the  years  1850  and 
1870  there  were  published  a  large  number  of  similar  reports,  written 
by  Dr.  Nickerl's  father.  Dr.  Franz  A.  Nickerl,  who  died  in  1871.  These 
reports  were  published  by  the  elder  Nic^kerl  as  a  member  of  the  K.  K. 
Patriotic-Economic  Society  of  the  Kingdom  of  Bohemia.  In  1891 
the  State  Agricultural  Council  of  Bohemia  was  reorganized,  and  Dr. 
Nickerl  retired,  with  the  eft'ect  of  discontinuing  the  annual  reports.  In 
the  last  of  the  reports,  that  for  1891,  Dr.  Nickerl  gives  a  complete  list 
of  the  reports  published  by  him  and  an  index  of  all  the  insects  treated 
from  the  year  1875  to  date.  This  list  includes  108  species,  of  which  18 
occur  in  this  country,  as  introductions  from  Europe.  The  reports  are 
brief  and  are  not  illustrated. 


The  work  which  has  been  done  by  the  Italian  Government  in  the 
encouragement  of  economic  entomology  perhaps  surpasses  that  of  any 
other  European  nation.  In  the  year  1875  the  Eoyal  Station  of  Agri- 
cultural Entomology  was  established  at  Florence.  The  director  of 
the  station  was  most  wisely  selected;  Prof.  Adolf  Targioni-Tozzetti,  a 
learned  entomologist  and  a  man  of  widespread  reputation,  wasappointed 
to  the  position  and  was  allowed  two  assistants.  Since  this  beginning 
the  work  of  the  station  has  been  continuous.  Through  its  active  and 
energeticlaborstheagriculturists  of  Italy  have  been  informed  concerning 
the  vast  majority  of  the  insects  of  economic  importance  in  the  country. 
The  station  possesses  a  rich  scientific  library  and  a  very  large  collec- 
tion of  economic  insects.  Its  aims  are  practically  identical  with  those 
of  the  entomological  offices  of  the  experiment  stations  of  our  own  coun- 
try, and  with  those  of  the  Division  of  Entomology  of  the  U.  S.  Depart- 
ment of  Agriculture.  It  is  a  correspondence  bureau ;  it  endeavors  by 
original  research  to  shed  new  light  upon  the  problems  of  general  eco- 
nomic entomology,  and  to  publish  for  the  benefit  of  agriculturists  its 
own  researches  and  those  of  private  individuals.  The  station  has 
published  a  very  large  number  of  leaflets  treating  of  entomological  sub- 
jects, as  well  as  general  reports  for  the  years  1877-'78  (Florence,  1881); 
1879-82  (Florence,  1884);  and  1883-85  (Florence,  1888).  It  has  pub- 
lished also  a  separate  work  entitled  Agricultural  Orthoptera  (Florence, 
1882),  and  a  large  and  useful  volume  entitled  Animals  and  Insects  of 
Growing  and  Dry  Tobacco  (Florence,  1891). 

The  publications  of  this  station  are  too  little  consulted  in  this  coun- 
try. Prof.  Targioni-Tozzetti  has  made  a  life-long  study  of  the  Coccidse, 
and  his  articles  upon  this  group  of  injurious  insects  possess  the  very 
highest  value.  With  the  assistance  of  Dr.  Giacomo  del  Guercio  and 
Dr.  Antonio  Berlese,  he  has  conducted  by  far  the  most  elaborate  series 
of  experiments  with  insecticides,  used  mainly  against  the  Coccida\  but 
also  against  injurious  insects  of  other  groups,  of  which  there  is  any 
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record  iu  the  literature  of  economic  entomology.  Some  five  or  six  years 
ago  the  mulberry  trees  over  a  large  portion  of  Italy  were  attacked  by 
a  very  destructive  scale  insect,  known  as  Diaspis  pentagona,  a  species 
wbicli  also  attacked  a  number  of  other  cultivated  trees,  and  which 
instigated  very  largely  the  experimental  work  which  we  have  just  men- 
tioned. The  investigation  resulted  in  the  adoption  of  three  prime 
insecticides,  one  composed  of  kerosene  emulsion,  another  of  an  emul- 
sion of  bisulphide  of  carbon,  and  the  third  of  an  emulsion  of  crude  tar 
oil.  These  mixtures,  used  in  varying  proportions,  proved  the  most 
eflectiveof  the  many  scores  of  substances  or  combinations  of  substances 
tried.  It  is  interesting  to  note  that  this  great  amount  of  admirable  work 
has  been  accomplished  on  an  annual  appropriation  of  11,000  lire. 

Aside  from  the  work  of  the  station  at  Florence,  the  Ministry  of  Agri- 
culture at  Rome  published,  in  1887,  an  extremely  important  and  use- 
ful work,  w^hich  bears  largely  upon  economic  entomology,  and  which  is 
entitled  Botanical  Studies  upon  Citrus  and  Allied  Plants,  by  Dr.  O. 
Penzig,  of  Genoa.  The  subtitle  of  the  work  is  "  Memoria  premiata  dal 
E.  Ministero  d'agricoltura"  which,  if  I  take  it  aright,  means  that  it 
was  prepared  privately  by  the  author,  received  a  money  award  at  the 
hands  of  the  ministry,  and  was  published  as  a  special  volume  of  the 
annals.  The  entomological  portion  of  this  important  work  is  in  i)art 
compiled,  but  it  has  been  done  in  the  most  careful  and  thorough  man- 
ner. The  author  has  been  familiar  with  the  work  of  entomologists  in 
all  parts  of  the  world,  and  has  brought  together  a  great  mass  of  prac- 
tical information.  The  large  atlas  which  accompanies  the  work  con- 
tains 20  quarto  plates  of  a  very  considerable  degree  of  excellence. 


The  French  people  have  done  much  to  advance  the  science  of  ento- 
mology; they  have  even  done  a  great  deal  in  economic  entomology. 
The  agricultural  conditions  prevailing  in  France  are  similar  to  those 
which  hold  in  Germany,  and  what  we  have  said  about  the  latter  conn- 
try  will  largely  apply  to  France.  The  abundance  of  popular  works 
upon  economic  entomology  is  the  same.  Beginning  with  Fonscolombe's 
Memoires  sur  les  Insectes  Nuisibles  a  I'Agriculture,  priucipalement 
dans  le  Departement  du  Midi  de  France,  published  in  1840,  a  number  of 
these  works  have  been  published,  the  most  prominent  of  which  was, 
perhaps,  that  of  M.Charles  Goureau,  under  the  title  Insectes  Nuisibles, 
published  in  18()2,  and  of .  which  two  supplements  were  afterwards 
issued.  Moreover,  in  1867  a  journal  was  established  by  Dr.  Boisduval, 
entitled  Insect ologie  Agricole,  treating  of  useful  insects  and  their  prod- 
ucts, noxious  insects  and  their  injuries,  and  the  principal  means  of 
fighting  them,  of  which  six  volumes  appeared,  comprising  the  years 
1807  to  1872.  For  a  number  of  years  instruction  in  economic  ento- 
mology has  been  given  at  the  I^lcole  Nation  ale  d' Agriculture  at  Mont- 
pellier,  largely  by  the  able  zoologist,  M.  Valery  Mayet,  who  has  recently 
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published  an  important  work  upon  a  branch  of  economic  entomology 
entitled  Les  Insectes  de  la  Vigne.  No  nation  could  have  attacked  an 
insect  problem  with  more  energy  than  did  the  French  the  question  of 
subduing  the  Phylloxera  in  the  early  seventies,  by  means  of  special 
commissions  and  the  offering  of  large  rewards  to  scientific  investiga- 
tors. The  same  energy  was  displayed  when  they  were  confronted  with 
that  disastrous  disease  of  the  silkworm  known  as  pebrine.  More 
recently  the  question  of  the  injury  to  cultivated  crops  in  Algeria  by 
the  Algerian  locust  has  been  approached  with  the  same  degree  of 
scientific  ability.  But  the  appointment  of  special  salaried  entomolog- 
ical officers  is  a  new  thing  in  France. 

In  1893  there  was  established  at  Paris  an  institution  called  Le  Lab- 
oratoire  de  Parasitologie  Vegetale  de  la  Bourse  de  Commerce.  This 
institution  was  created  by  the  Societe  de  la  Bourse  de  Commerce  of 
Paris  in  the  interest  of  agriculture,  of  the  commerce  in  grain,  and  of 
all  the  agricultural  interests  of  which  the  Bourse  de  Commerce  is  the 
centre  iVaffaires  in  Paris.  The  laboratory  was  founded  by  the  appoint- 
ment of  M.  J.  Danysz  as  director,  and  several  bulletins  have  been 
published. 

More  recently  Prof.  Brocchi,  professor  of  zoology  at  the  lustitut 
Agronomique,  at  Paris,  has  been  charged  with  the  founding  of  a 
department  of  agricultural  entomology.  The  work  of  the  department 
will  be  to  identify  insects  sent  in  for  that  purpose  by  agriculturists, 
and  to  point  out  meaus  of  destroying  insect  pests  or  diminishing  their 
ravages.  For  some  time  previously  M.  Brocchi  had,  in  his  capacity  of 
professor  of  zoology,  answered  questions  upon  economic  entomology 
referred  to  him  by  the  ministry  of  agriculture,  and,  as  notably  in  the 
case  of -E//?/tes^m /v«e/t;we//a,  a  report  upon  which  he  published  in  the 
Bulletin  du  Ministere  de  I'Agriculture,  1888,  has  occasionally  furnished 
full  and  valuable  reports. 

SPAIN. 

Aside  from  commission  work  upon  the  Phylloxera,  Spain  has  done 
nothing  in  the  way  of  oflflcial  work  in  economic  entomology.  The  shin- 
ing light  in  entomological  research  in  Spain,  Dr.  Ignacio  Bolivar,  for 
many  years  connected  with  the  National  Museum  at  Madrid,  and  cura- 
tor of  entomology  in  the  Central  University,  has  published  many  papers 
upon  insects,  some  of  them  having  an  economic  bearing,  notably  those 
upon  injurious  locusts  of  the  Mediterranean  region.  Within  the  past 
few  weeks  an  item  has  appeared  in  the  newspapers  stating  that  Spain 
has  appropriated  1100,000  to  further  Phylloxera  investigations,  but 
concerning  the  method  in  which  the  sum  is  to  be  used  I  have  learned 
nothing. 

THE  NETHERLANDS. 

Economic  entomology  in  the  Netherlands,  while  reasonably  advanced 
through  the  private  labors  of  Dr.  J.  liitzema  Bos  and  several  other 
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scientific  inen,  has  not  readied  the  ofiQcial  stage.  Dr.  Kitzema  Bos  is 
professor  of  zoology  and  animal  physiology  in  the  Royal  Agricultural 
College  at  Wageuingeu,  and  for  more  than  twenty  years  has  volunta- 
rily given  information  to  the  Dutch  agriculturists  and  horticulturists. 
Up  to  the  present  time  he  has  received  no  S])ecific  indemnification  from 
the  Government.  For  1894,  however,  he  has  been  promised  the  insig- 
nificant sum  of  500  florins,  equal  to  $200.  The  outlook,  however,  is 
favorable,  and  iu  a  reorganization  of  agricultural  instruction  which 
will  be  brought  about  within  a  year  or  two,  it  is  hoped  that  economic 
entomology  will  gain  a  better  place.  The  only  active  and  well  organ- 
ized branch  of  the  International  Phytopathologic  Commission  exists  iu 
the  Netherlands.  It  was  organized  upon  the  same  lines  as  the  parent 
society  founded  at  the  meeting  of  the  Agricultural  Congress  held  at 
Vienna  in  1890.  It  was  organized  April  11,  1891,  by  the  two  Dutch 
members  of  the  International  Phytopathologic  Committee,  Dr.  J.  Rit- 
zema  Bos  and  Prof.  Hugo  de  Tries,  for  a  term  of  twenty-nine  years. 
Roughly  translated,  the  essential  by-laws  of  the  society  read  practically 
as  follows : 

Article  1  recites  that  the  Dutch  Phytopathological  Society  was  founded  iu  pur- 
suance of  the  action  of  the  Agricultural  Congress  at  Vienna  in  1890;  that  its  field  is 
limited  to  the  Netherlands. 

Article  2,  that  it  was  organized  for  twenty-nine  years,  has  its  official  home  at 
Amsterdam,  and  its  year  of  association  begins  January  1. 

In  article  3  the  object  of  the  society  is  stated  to  be  the  promotion  of  agriculture, 
horticulture,  and  forestry  in  the  Netherlands  by  the  investigation  of  the  diseases  and 
enemies  of  cultivated  plants  and  remedies  therefor. 

Article  4  enumerates  the  following  specific  means  of  attaining  this  end:  (a)  By 
makiug  observations  upon  the  appearance  and  distribution  of  plant  diseases  and 
injurious  animals;  (b)  by  the  scientific  investigation  of  the  diseases  of  cultivated 
plants  occurring  iu  the  Netherlands;  (c)  by  testing  means  to  prevent  and  combat 
plant  diseases  and  injurious  animals;  (d)  by  disseminating  information  elsewhere 
acquired  as  to  the  different  methods  of  combating  plant  diseases  and  injurious  ani- 
mals; (e)  by  the  distribution  ot' knowledge  on  these  subjects;  (/)  by  furnishing  illus- 
trations, as  far  as  possible,  free  of  cost,  to  Dutch  agriculturists  who  desire  it,  in  regard 
to  the  diseases  or  injuries  of  plants. 

Article  5  provides  for  the  employment,  where  possible,  of  experts,  and  the  estab- 
lishment of  experimental  phytopathologic  stations. 

Articles  6,  7,  and  8  prescribe  the  terms  of  membership  and  provide  for  donations 
to  the  society  from  individuals  or  other  societies. 

Article  9  relates  to  the  publications  of  the  society,  article  10  to  scientific  members 
who  are  willing  to  undertake  investigations,  and  aiticle  11  to  the  receipt  of  speci- 
mens from  correspondents  and  their  reference  to  experts  for  report. 

Articles  12  and  13  relate  to  the  reimbursement  of  members  for  expenses  incurred 
in  correspondence  and  traveling,  and  articles  14  to  17  to  the  officers  of  the  society, 
the  appointments  of  its  committees,  general  meetings,  conduct  of  business,  etc. 


"For  the  past  three  years  Norway  has  been  giving  more  and  more 
encouragement  to  economic  entomology.  Mr.  W.  M.  Schoyen,  curator 
in  the  Royal  Norske  Frederike's  University  at  Christiania,  is  almost 
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solely  responsible  for  the  development  of  the  science  in  that  coiintry. 
He  had  published  a  number  of  important  papers  relative  to  injurious 
insects,  and  was  favorably  known  as  a  scientific  entomologist  through 
his  papers  on  Norwegian  Lepidoptera,  Hemiptera,  Orthoptera,  and 
Diptera.  In  1891  he  was  appointed  by  the  Government  '-Landbrugs- 
entomolog"  and  Parliament  voted  an  annual  pay  of  1,000  kroner, 
equivalent  to  $270.  Correspondence  with  farmers  and  horticulturists 
was  worked  up  and  an  annual  report  was  published  in  that  year,  as 
well  as  the  following  years.  In  1893  Mr.  Schoyen's  compensation  was 
raised  to  1,200  kroner,  and  in  1894  he  was  appointed  Government  ento- 
mologist and  was  voted  a  salary  of  3,000  kroner  ($810)  with  traveling 
expenses.  He  was  instructed  to  study  insects  and  fungi  in  their  rela- 
tions to  agriculture  and  horticulture,  as  well  as  to  forests.  In  his  three 
annual  reports  Mr.  Schoyen  has  treated  of  the  insects  injurious  to  a 
number  of  different  crops,  his  matter  consisting  mainly  of  short  notes 
classified  according  to  crops.  He  has  also  published  pamphlets  upon 
the  Hessian  fly  and  several  other  insects.  Since  his  appointment  as 
Government  entomologist  he  has  resigned  his  curatorship  in  the  uni- 
versity and  in  future  will  devote  his  entire  time  to  economic  work. 

SWEDEN. 

After  one  or  two  unsuccessful  applications  during  the  late  seventies 
by  the  Royal  Academy  of  Agriculture  of  Stockholm,  the  King  of  Swe- 
den, on  February  23,  1880,  appropriated  1,000  kronor  as  an  annual  sal- 
ary for  an  entomologist  in  the  service  of  the  academy,  whose  duties 
should  be  to  distribute  information  upon  injurious  insects  and  to  try 
to  prevent  the  damage  done  by  such  insects.  This  appropriation  was 
made  annually  to  the  academy  until  1890.  The  Bureau  of  Agriculture 
was  then  founded,  and  the  appropriation  was  transferred  to  this  bureau. 
The  compensation  was  increased  in  1893  to  1,500  kronor.  The  first 
appointee  under  the  appropriation  of  1880  was  Dr.  August  Emil  Holm- 
gren, a  well-known  writer  on  insects,  as  well  as  a  distinguished  student 
of  the  order  Hymenoptera.  Dr.  Holmgren's  position  was  that  of  lec- 
turer on  natural  history  at  the  Institute  of  Forestry,  and  he  also  taught 
practical  entomology  during  his  vacation  at  the  agricultural  school  at 
Alnasp.  If  Dr.  Holmgren  published  definite  reports  as  the  official 
outcome  of  his  work  I  have  not  been  able  to  find  any  reference  to 
them.  Such  reports  may  have  been  filed  with  the  Bureau  of  Agricul- 
ture, as  has  been  the  case  in  later  years,  without  receiving  official 
publication.  He  did,  however,  a  great  deal  to  popularize  entomology 
in  Sweden,  published  abstracts  and  translations  of  German  works, 
particularly  those  upon  forest  insects,  and,  in  fact,  translated  Ratze- 
burg's  Die  Forst-Insekten  into  Swedish.  He  labored  under  many  dif- 
ficulties, the  text  of  the  appropriation  implying  that  the  officer  already 
possessed  the  necessary  knowledge  for  advising  farmers,  and  no  funds 
were  advanced  to  enable  him  to  carry  on  experimental  work — the  whole 
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amount,  in  fact,  being  ridiculously  insufficient  to  enable  the  accora- 
j)lislinient  of  any  good  results. 

Dr.  Holmgren  died  in  1888,  at  tlie  age  of  C9,  and  in  1887  Mr.  Sven 
Lampa,  a  practical  agriculturist  and  a  curator  in  the  museum  at  Stock- 
holm, was  api^ointed  to  carry  on  the  work  in  economic  entomology  in 
his  place.  Mr.  Lampa  is  an  industrious  and  well-informed  entomolo- 
gist, has  conducted  a  large  correspondence,  and  has  also  published  a 
number  of  valuable  pamphlets  upon  the  principal  crop  pests  of  Sweden. 
For  four  years  now  active  efforts  have  been  made  by  the  Entomological 
Society  of  Sweden,  by  the  Royal  Academy  of  Agriculture,  by  the  Eco- 
nomic Society  of  Ostrogothia,  and  by  the  Bureau  of  Agriculture,  as 
well  as  by  less  important  agricultural  associations  of  Sweden,  looking 
to  the  establishment  of  an  entomological  experiment  station,  which 
shall  be  well  fitted  out  and  supported  by  ample  means.  The  move- 
ment was  started  at  the  tenth  anniversary  of  the  Entomological  Soci- 
ety, on  December  14,  1889,  and  since  that  time  not  a  meeting  has  been 
held  without  discussion  of  the  project  in  one  shape  or  another.  The 
movement  rapidly  grew,  and  during  1893  the  Royal  Agricultural  Acad- 
emy addressed  a  lengthy  petition  to  the  King  to  lay  the  project  before 
the  Legislature  (Eigsdag).  On  receipt  of  this  petition  the  King 
asked  for  a  report  from  the  representatives  of  the  Economic  Society  at 
their  last  meeting  in  November,  1893,  as  well  as  from  the  Royal  Bureau 
of  Agriculture,  which  in  its  turn  asked  for  a  report  from  Mr.  Lampa. 
The  Entomological  Society  also  made  a  special  report  on  the  subject  to 
the  Royal  Bureau  of  Agriculture.  These  reports  are  all  very  instruct- 
ive, and  give  an  excellent  idea  of  the  damage  done  by  injurious  insects 
in  Sweden.  They  are  collected  in  a  pamphlet  which  Mr.  Lampa  has 
been  kind  enough  to  send  the  writer  recently.  The  appropriations 
asked  for  by  the  representatives  of  the  Economic  Society  are  10,000 
kronor  for  a  building  and  3,000  kronor  for  laboratory  fittings,  to  be 
immediately  available.  They  further  ask  annual  appropriations  for 
salary  of  director,  4,000  kronor;  for  an  assistant,  1,000  kronor,  and  for 
sundry  expenses,  1,800  kronor.  The  Bureau  of  Agriculture,  in  its 
recommendations,  modifies  the  above  with  a  proposition  to  rent  a  build- 
ing instead  of  erecting  one,  and  adds  a  pension  for  the  director,  as  for 
the  other  officers  of  the  academy.  After  the  submittal  of  these  various 
reports  to  the  Government  they  were  remittedtothe  Academy  of  Agri- 
culture for  further  consideration,  and  the  movement  stands  in  this  con- 
dition at  present. 

RUSSIA. 

In  Russia  there  is  no  one  official  charged  with  the  work  in  economic 
entomology,  although  the  question  of  how  to  enact  effective  measures 
for  the  destruction  of  noxious  insects  has  for  some  time  attracted  the 
attention,  not  only  of  the  General  Government  and  district  authorities, 
but  also  of  scientific  and  agricultural  societies,  through  whose  combined 
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efforts  more  or  less  aggressive  measures  have  been  made  possible.  At 
the  present  time  a  proposition  is  on  foot  to  establish  an  organization 
under  the  Ministry  of  Public  Lands  similar  to  the  Division  of  Entomol- 
ogy in  our  own  Department  of  Agriculture.  Up  to  the  present  time 
the  authorities  having  the  public  lands  in  charge,  both  of  the  Central 
Government  and  the  several  provinces,  have  accomplished  the  result  in 
the  following  way:  Competent  scientific  men  and  specialists  have  been 
requested  to  prepare  pnblications  on  injurious  insects,  and  where  these 
individuals  have  desired  pecuniary  aid  to  enable  them  to  publish  inde- 
pendent observations  in  this  line  the  funds  have  been  granted.  As  an 
example  of  this,  the  large  three- volume  work  of  Theo.  Koj^pen  was 
published  in  this  manner  during  the  eighties.  In  addition,  efficient 
specialists  have  been  sent  out  by  the  central  department  to  conduct  at 
certain  points  series  of  observations  upon  the  life  histories  and  habits 
of  injurious  species.  These  investigations  have  been  in  part  at  the 
expense  of  the  General  Government  and  in  part  at  the  expense  of  the 
authorities  of  certain  sections,  and  at  the  request  of  the  governors  of 
provinces  and  scientific  and  agricultural  societies.  The  reports  obtained 
from  these  different  sources  have  been  published  and  distributed  to  all 
those  interested.  In  this  manner  a  large  number  of  the  most  injurious 
insects  have  been  successfully  studied,  and  many  unknown  facts  in 
their  life  histories  have  been  brought  out.  Among  these  investiga- 
tions may  be  especially  mentioned  one  conducted  in  1879  on  the  life 
history  and  habits  of  Ani.soplia  austriaca,  by  Lindeman,  Portschinsky, 
Tarochewsky,  and  Metschnikofif,  and  incidentally  to  this  the  damage 
done  by  Cepltns  pygnumis  and  Cecklomyia  destructor  was  studied  by 
Portschinsky  and  Lindemann,  and  a  series  of  special  bulletins  pub- 
lished bearing  upon  these  two  insects.  In  1880  Chlorops  tceniopus  and 
Plnsia  gamma  were  studied  by  the  same  observers,  and  at  the  same 
time  a  voluminous  report  was  prepared  treating  of  the  insects  injuri- 
ous to  the  culture  of  sugar  beets  in  the  districts  Woronesch,  Kharkow, 
Kursk,  and  Podolia.  Among  the  more  important  insects  studied  was 
Cleonus  pnnctiventris^  the  natural  history  of  which  was  incompletely 
known  at  the  time.  In  the  same  year  two  of  the  joint-worms,  known 
as  Isosoma  no.riale  and  /.  hordei,  were  studied  by  Portschinsky.  Dur- 
ing the  years  following  investigations  were  conducted  in  other  prov- 
inces upon  Hydrcecia  nictitans  and  Gha^tocnema  hortensis  by  Philipjew, 
while  still  later  tobacco  insects  were  studied  in  the  i^rovince  of  Bes- 
sarabia, particular  attention  being  paid  to  Thrips  solanacearum.  At  the 
same  time  observations  were  made  by  Koppen  upon  injurious  locusts 
and  a  few  other  insects  in  the  country  of  the  Don  Cossacks.  In  1891 
an  important  general  work  treating  of  the  insects  injurious  to  Russian 
agriculture  was  published.  Investigations  relative  to  insects  injurious 
to  gardens  were  undertaken  throughout  the  greater  part  of  south- 
eastern Russia,  in  some  of  the  central  districts,  in  the  Caucasus,  Bes- 
sarabia, and  part  of  Turkestan.     Thorough  investigations  have  also 
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been  couducted  upon  insects  injurious  to  orchards  in  the  Crimea,  which 
have  been  published  in  a  work  comprising  three  parts.  In  the  tirst 
part  the  Pyralids  and  Tineids  are  described;  in  the  second  part  Schi- 
zoneura  lanigera  and  several  other  plant-lice  by  Cholodkowsky,  and  in 
the  third  part  Coleoptera  and  other  insects.  Further  publications  con- 
cerning the  noxious  insects  of  the  country  about  Khwalinsk  and  those 
of  the  district  of  Kharkow,  have  been  issued.  In  the  first-mentioned 
locality,  Rhynchites  panxillus  and  R.  auratiis^  and  also  to  some  degree 
Anthonomus  incurvus  were  particularly  studied,  while  some  observa- 
tions were  made  also  upon  Psylla  mali,  and  in  the  latter  locality  three 
species  of  Rhynchites  and  a  Scolytus,  in  addition  to  Oxythyrea  stictica  and 
Tropinota  hirta,  were  special  objects  of  study.  Among  insects  injuri- 
ous to  forests  observations  have  been  made  upon  various  kinds  of  Bos- 
trichidiie,  as  well  as  several  other  beetles,  and  Lepidoptera,  by  Linde- 
man  and  Schewyrow.  Particular  attention  was  paid  to  the  destruc- 
tion of  Ps?7?/r-fl  wo««c/m  (the  nun  moth),  Ocneria  ^7/spar(the  gypsy  moth), 
Bomhyx pini,  Bupalns  piniarins,  ^nd.  Zeusera  pyrina  (the  leopard  moth), 
by  Schewyrow. 

I  have  entered  into  these  details  somewhat  fulJy  on  account  of  the 
inaccessibility  to  the  American  worker  of  these  papers,  which  are  pub- 
lished in  the  Russian  language,  a  tongue  Avhich  is  little  known  in  this 
country.  This  mention  will  sufQciently  characterize  the  activity  of  the 
entomologists  who  have  been  detailed  by  the  Department  of  Agricul- 
ture. The  dei)artment  has  also,  in  particularly  important  cases,  called 
conferences  and  established  temporary  commissions.  Three  Phylloxera 
experiment  stations  or  commissions  have  been  established  in  this  way — 
one  in  the  Caucasus,  another  in  the  Crimea,  and  a  third  at  Odessa.  The 
expenses  of  these  three  commissions  or  experiment  stations  are  paid 
by  the  Department  of  Agriculture.  Experts  are  in  charge  and  direct 
investigations  and  experiments.  The  results  are  forwarded  to  the 
central  department  and  published. 

The  correspondence  of  the  Department  of  Lands  and  Agriculture  in 
regard  to  injurious  insects  has  increased  so  greatly  of  late  years  that  a 
rather  peculiar  feature  has  been  introduced.  A  request  has  been  sent 
out  by  the  department  to  a  number  of  entomologists  not  officially  con- 
nected with  it  soliciting  their  assistance,  and  a  contingent  of  so-called 
"  correspondents  on  entomological  questions"  has  been  formed.  Most 
of  the  correspondents  are  members  of  the  Russian  Entomological 
Society,  although  living  in  different  parts  of  the  empire.  To  these 
correspondents  agriculturists  and  local  agricultural  societies  look  foi' 
advice  as  to  the  best  means  of  lighting  injurious  insects. 

In  1878  the  authorities  of  Odessa  created  the  Odessa  Entomological 
Commission,  which  was  at  first  almost  entirely  dependent  upon  appro 
priations  from  the  provinces  of  Cherson,  Taur,  and  Bessarabia.  In  1887 
a  regular  entomologist  was  employed,  since  which  date  the  authorities 
of  Poltaw  and  Jekaterinslaw  have  also  provided  funds  for  the  support 
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of  the  commission.  This  commission  not  only  answers  all  questions 
directed  to  it,  but  sends  out  specialists  to  diflferent  neighboring  dis- 
tricts to  conduct  investigations  on  demand. 

The  bulk  of  this  information  concerning  the  status  of  affairs  in  Eussia 
I  have  received  through  the  kindness  of  Dr.  Nicolas  Gholodkowsky, 
l)rofessor  in  the  Forestry  Institute  and  in  the  Imperial  Academy  of 
Medicine  at  St.  Petersburg.  1  have  also  corresponded  with  Dr.  K. 
Lindeman,  a  well  known  writer  on  entomology,  whose  work  has  been 
more  accessible  to  American  and  English  investigators  for  the  reason 
that  many  of  his  papers  have  been  published  in  the  German  language. 
He  writes  me  that  while  he  holds  no  official  position,  he  has  been  cir- 
culating many  thousands  of  copies  of  brochures  upon  entomological 
subjects,  and  has  given  lectures  upon  the  subject  of  economic  ento- 
mology in  various  cities.  He  receives  annually  from  400  to  500  invoices 
of  insects,  and  inquiries  regarding  the  best  means  of  fighting  them. 
He  is  at  present  advocating  the  establishment  of  separate  commissions 
on  economic  eutomolx)gy  at  various  points  throughout  the  empire,  with 
a  central  entomological  commission  at  the  Ministry  of  Agriculture  at 
St.  Petersburg. 

FINLAND. 

Finland,  although  an  administrative  province  of  Russia,  at  the  last 
quinquennial  meeting  of  the  Diet  made  an  independent  effb'rt  to  secure 
the  establishment  of  an  entomological  experiment  station.  The  reso- 
lution was  in  the  form  of  an  application  to  His  Imperial  Majesty  to 
bring  about  the  establishment  of  such  a  station.  Three  of  the  four 
chambers  composing  the  Diet  voted  affirmatively  on  the  resolution. 
These  were  the  nobility,  clergy,  and  bourgeoisie,  but  curiously  enough 
the  fourth  chamber,  the  farmers  or  peasants,  voted  against  it.  It  is 
likely,  however,  that  such  a  station  will  be  established  in  the  near 
future,  and  tbat  Mr.  Enzio  Renter  will  be  its  director,  as  I  am  informed 
by  Mr.  Lampa. 

SOUTH   AMERICA. 

The  ravages  of  the  migratory  locust  in  South  America  have  attracted 
considerable  attention,  and  in  several  states  fugitive  commissions  have 
been  formed  for  the  investigation  of  this  insect.  Dr.  Herman  Bur- 
meister,  the  famous  author  of  the  Handbuch  der  Entomologie,  and  for 
many  years  resident  in  Buenos  Ayres  in  the  capacity  of  director  of  the 
National  Museum,  while  not  official  entomologist  to  the  Argentine 
Republic,  devoting  most  of  his  time  to  the  study  of  palaeontology  and 
the  building  up  of  a  general  museum,  made  large  collections  of  insects, 
and  in  1861,  in  his  Reise  durch'  die  Plata  Staaten,  a  two-volume  work 
published  in  Halle,  utilized  his  official  observations  to  summarize 
previous  writings  upon  locusts  in  Argentina  and  to  give  a  compara- 
tively full  account  of  the  life  history  of  the  insect  and  the  damage  which 
it  almost  annually  produced.     In  the  same  way  Dr.  H.  Weyenbergh 
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aud  Dr.  E.  Oklendorff,  also  German  employes  of  the  Argentine  Govern- 
ment, investigated  and  reported  upon  injurious  locusts  dnriiig  the  years 
1874  and  1870.  A  later  commission  was  established,  as  I  am  informed 
by  Senor  Enri<[ue  M.  Nelson,  but  its  publications  are  not  accessible  to 
me  at  present.  Similar  work  of  a  semiofficial  character  has  been  done 
by  ])r.  Frcderico  Philippi,  of  the  Botanical  Gardens  at  Santiago,  Chile, 
and  by  Dr.  A.  Ernst,  director  of  the  National  Museum  at  Caracas, 
\'euezuela,  and  to  a  lesser  degree  by  other  observers  in  other  South 
American  countries. 

Brazil. — In  November,  1870,  Mr.  B.  Pickman  Mann,  a  well-know  n 
entomologist,  of  Cambridge,  Mass.,  went  to  Brazil,  bearing  a  letter  of 
personal  introduction  to  the  Emperor  Dom  Pedro  II  from  Prof.  Louis 
Agassiz.  He  arrived  about  the  end  of  December  and  presented  his 
letter,  wlien  the  Emperor  recommended  him  in  a  ])ersonal  letter  to  the 
Minister  of  Agriculture,  who,  in  January,  1871,  gave  ]Mr.  Mann  a  com- 
mission to  investigate  the  zoology,  botanj',  and  entomology  of  Brazil, 
with  a  salary  and  a  free  railway  pass.  Mr.  Mann  selected  his  own  field 
of  Avork,  and  investigated  coffee  and  maize  insects  for  five  months,  pre- 
senting a  report  upon  each.  He  returned  to  the  United  States  in  June, 
1871.  So  far  as  I  know,  these  reports  were,  unfortunately,  never  pub- 
lished by  the  Brazilian  Department  of  Agriculture,  although  Mr.  Mann, 
after  his  return,  published  in  the  American  Naturalist  an  interesting- 
account  of  some  of  his  observations  upon  <-oftee  insects. 

About  1885  Dr.  Emil  A.  Goeldi,  a  former  Phylloxera  expert  in  Switz- 
erland, and  at  that  time  curator  of  zoology  in  the  National  Museum  at 
Pio  de  Janeiro,  was  commissioned  to  study  coffee-tree  diseases  about 
Rio.  He  prepared  a  detailed  report,  which  was  published  in  the  last 
volume  of  the  archives  of  the  Museum.  Before  the  completion  of  this 
report  he  was  sent  to  Sao  Paulo  to  study  the  viticultural  interests  of 
that  State,  and  especially  to  report  upon  the  danger  from  the  Phyl- 
loxera. Concerning  this  investigation  he  published  a  book  entitled 
Vedeiras  Americanos  (American  Vines).  This  work,  I  believe,  was 
published  privately,  and  in  it  the  author  showed  the  advantages  of  the 
culture  of  North  American  \dues,  especially  those  of  the  Vitis  (vsti- 
rails  group.  In  1890  Dr.  Goeldi  left  Pio,  and  is  at  present  director  of 
the  Colonia  Alpena  of  Theresopolis  and  also  director  of  the  Museum  of 
Natural  History  at  Para. 

Chile. — The  Chilean  Government  began  an  official  investigation  of 
injurious  insects  in  December,  1891,  and  by  a  vote  of  Congress  the 
amount  of  1200,000  was  appropriated  to  be  expended  in  exterminating 
the  Argentine  locust,  which  invaded  Chile  December  7  to  11,  1891. 
Less  than  $10,000,  however,  was  expended,  and  there  is  now  no  reg- 
ular appropriation  beyond  the  salary  of  the  entomologist,  Mr.  Edwyn 
( '.  Eeed,  an  American,  and  formerly  connected  with  the  U.  S.  Naval 
Academy  at  Annapolis,  Md.  The  reason  for  the  expenditure  of  so 
small  a  sum  was,  primarily,  the  fact  that  the  Chilean  territory  invaded 
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by  the  locust  proved  to  be  a  temporary  regiou,  and  the  iusects  died  off, 
except  in  a  few  sheltered  nooks,  where  they  were  destroyed  by  the  local 
inhabitants  acting  under  Mr.  Reed's  advice,  chiefly  by  drawing  thorny 
bushes,  loaded  with  sufficient  weight,  over  the  young  locusts  before 
they  were  more  than  half  an  inch  long.  No  sei)arate  reports  upon  the 
subject  were  published,  Mr.  Reed's  reports  being  published  in  the 
Diario  Oficial.  Since  the  locust  emergency  Mr.  Reed  has  beeu  confin- 
ing himself  mainly  to  systematic  entomology,  and  has  published  sev- 
eral interesting  papers  upon  Diptera  and  Hymen  op  tera. 

INDIA. 

Among  the  English  colonies  the  government  of  India  stands  out 
very  prominently  in  the  support  which  it  has  given  to  economic  ento- 
mology. A  most  interesting  account  of  the  beginning  and  growth  of 
this  work  has  been  transmitted  to  me  by  Mr.  E.  C.  Cotes,  from  which  I 
take,  for  the  purposes  of  this  paper,  the  following  facts: 

The  present  arrangement  was  the  outgrowth  of  two  reports,  one  on 
the  wheat  and  rice  weevil  and  the  other  on  insecticides,  which  were 
drawn  up  unofficially  in  the  early  part  of  the  year  1888  by  Mr.  Cotes, 
at  the  suggestion  of  the  secretary  to  the  government  of  India,  in  the 
Revenue  and  Agricultural  Department.  Mr.  Cotes  was  at  that  time 
in  charge  of  the  entomological  collections  of  the  Indian  Museum,  and 
the  reports  were  published  by  the  government,  with  the  consent  of 
the  trustees  of  the  Museum,  as  the  first  two  numbers  of  an  official 
series  entitled  Notes  on  Economic  Entomology.  The  title  of  this  serial 
was  subsequently  changed  to  Indian  Museum  Notes,  when  the  trustees 
of  the  Museum  consented  to  charge  themselves  officially  with  the  con- 
duct of  the  investigation.  The  work  really  commenced  in  March,  1888, 
when  Mr.  Cotes  was  deputed  to  attend  an  agricultural  conference  at 
Delhi,  where  the  part  to  be  taken  in  the  scheme  by  the  various  pro- 
vincial governments  was  discussed.  As  a  result  of  this  conference 
the  departments  of  land  records  and  agriculture,  attached  to  the  vari- 
ous provincial  governments,  undertook  to  arrange  for  the  submittal 
of  reports  and  specimens  from  officials  concerned  with  agriculture  in 
all  parts  of  India.  The  task  of  collating  the  results,  and  also  of  car- 
rying on  such  investigations  as  could  be  conducted  at  headquarters, 
was  intrusted  to  Mr.  Cotes,  aided  by  a  staff  of  six  office  assistants, 
whom  he  was  permitted  to  select.  Circular  letters  were  sent  out  to  all 
parts  of  the  country,  and  large  numbers  of  reports  and  specimens  soon 
began  to  come  in.  The  results  were  published  from  time  to  time  and 
freely  circulated  among  all  interested.  One  of  the  greatest  of  the  early 
difficulties  was  the  identification  of  species,  but  this  was  accomplished 
mainly  through  correspondence  with  specialists  in  different  parts  of 
the  world.  The  results  of  six  years  of  work  are,  in  brief:  The  ascer- 
taining of  the  identity  of  several  hundred  of  the  more  important 
injurious  species  which  affect  crops  in  India,  the  recording  of  the 
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nature  of  the  damage  occasioned  by  tlieni,  and  the  tracing  out  of  tlie 
main  facts  in  the  life  histories  in  a  large  number  of  cases.  Information 
has  been  continuously  supplied  to  officials  and  planters  as  to  the  nature 
of  their  insect  pests  and  the  more  promising  methods  of  treatment. 
Many  experiments  have  been  tried  with  a  view  to  the  adaptation  of 
insecticides  in  use  in  other  parts  of  the  world  to  the  requirements  of 
special  crops  under  cultivation  in  India.  Fourteen  numbers  of  the 
Indian  Museum  Notes,  comprised  in  three  volumes,  have  been  pub- 
lished, and  a  number  of  special  reports  have  also  been  sent  out;  one 
on  the  locust  of  northwest  India  and  one  entitled  Handbook  of  the 
Silk  Insects  of  India.  Two  preliminary  lesson  sheets  for  use  in  native 
schools  have  also  been  prepared  by  the  office.  A  thorough  investiga- 
tion of  the  insects  affecting  the  tea  i>lant  is  now  in  progress.  The 
funds  appropriated  for  the  support  of  entomological  investigation  have 
varied  from  year  to  year;  the  only  special  grant  for  the  purpose  is  one 
of  5,000  rupees  per  annum  from  the  government  of  India.  This  is  paid 
t^  the  account  of  the  Indian  Museum,  and  forms  a  part  of  a  general 
fund  which  is  distributed  at  the  discretion  of  the  trustees,  partly  for 
the  maintenance  of  the  institution  and  partly  for  the  support  of  the 
work  carried  on  in  various  departments,  one  of  which  includes  economic 
entomology.  The  work  was  at  first  looked  upon  in  many  quarters  as 
a  matter  of  comparative  insignificance,  but  Mr.  Cotes  informs  me  that 
its  importance  is  now  very  generally  recognized  and  that  strong  repre- 
sentations are  being  made  in  influential  quarters,  urging  the  desira- 
bility of  extending  the  scope  of  the  work,  and  making  it,  like  other 
branches  of  research,  an  integral  portion  of  the  Agricultural  Depart- 
ment of  the  government.  The  work  which  has  so  far  been  done  by  Mr. 
Cotes  and  his  assistants  has  been  admirable,  and  we  know  of  no  more 
interesting  publication  upon  entomology  than  the  Indian  Museum 
Notes. 

SOUTH    AFRICA. 

The  Agricultural  Journal,  the  official  organ  of  the  Department  of 
Agriculture  of  the  Cape  Colony,  has  been  paying  a  great  deal  of  atten- 
tion to  economic  entomology  during  the  last  four  or  five  years.  The 
so-called  Australian  bug  {Icerya  purchasi),  the  grape-vine  Phylloxera, 
and  the  injurious  locusts  seemed  to  have  roused  the  colonists  to  the 
necessity  for  more  or  less  investigation,  and  the  Agricultural  Depart- 
ment has  taken  hold  of  the  matter  with  some  little  energy.  No  dis- 
tinctively official  entomologist,  however,  was  ever  appointed.  Pri- 
vately Mr.  S.  D.  Bairstow  and  one  or  two  other  colonists  have  made 
certain  investigations,  and  their  correspondence  with  Miss  Ormerod, 
honorary  consulting  entomologist  to  the  Ko^^al  Agricultural  Society  of 
Great  Britain,  resulted  in  the  publication  of  Miss  Ormerod's  little  book 
entitled  Notes  and  Descriptions  of  a  Few  Injurious  Farm  and  Fruit 
Insects  of  South  Africa,  witli  Descriptions  and  Identifications  of  tiie 
Insects  by  Oliver  E.  Jansen.     Prior  to  the  publication  of  this  work 
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Miss  Oiinerod  published  a  leaflet  entitled  Observations  on  the  Austra- 
lian Bug,  treating  the  insect  from  the  South  African  standpoint.  For 
several  years,  from  1881)  to  1803,  Mr.  Louis  Peringuey,  an  officer  of  the 
South  African  Museum  at  Cape  Town,  was  employed  as  entomo- 
logical adviser  to  the  Department  of  Agriculture,  and  drew  £100  per 
annum  for  his  services.  His  duties  in  the  Museum,  however,  did  not 
permit  him  to  devote  anything  like  his  entire  time  to  entomological 
work,  and  in  his  advisory  functions  he  chiefly  answered  questions  as  to 
the  names  of  insects  and  the  best  remedies  for  insect  pests.  Acting 
upon  his  advice,  the  government  attempted  to  stamp  out  the  Phyl- 
loxera by  means  of  the  bisulphide  of  carbon  treatment,  but  without 
success,  and  he  resigned  his  office  in  1893.  Since  that  time,  and  in  fact 
for  some  time  previously,  the  director  of  the  Botanic  Garden  at  Cape 
Town,  Prof.  P.  MacOwan,  a  man  of  very  wide  information,  although 
not  a  trained  entomologist,  has  answered  entomological  (j[uestions  for 
the  government.  His  communications,  most  of  them  subsequently 
published  in  the  Agricultural  Journal,  show  him  to  be  a  clear-headed, 
practical  man,  and  it  is  a  pity  for  the  interests  of  the  colony  that  he  is 
too  much  interested  in  his  garden  and  botanical  work  to  take  up 
economic  entomology  as  a  study.  Mr.  MacOwan  modestly  writes, 
under  date  of  April  11,  1894: 

UnfortuuMtely,  I  have  been  in  the  habit  of  reading  everything  that  comes  in  the 
way  and  indexing  it,  so  that  really  they  consult  my  indexes.  It  is  only  thus,  in  the 
rough,  practical  way  that  a  garden  director,  in  a  dozen  years,  gets  some  acquaint- 
ance with  injurious  and  beneficial  insects,  that  I  have  answered  questions  of  economic 
entomology.  I  only  know  what  I  have  seen  and  fought  against  in  the  Botanic 
Garden,  and  anybody  is  welcome  to  such  experience.  ^  ^<  *  i  only  wish  we 
could  get  some  such  man  as  seems  to  be  raised  easily  in  the  States  to  do  practical 
science  work  in  the  love  of  it. 

AUSTRALIA. 

The  Australian  colonies  of  Victoria,  New  South  Wales,  Queensland, 
South  Australia,  and  Tasmania  have  all  interested  themselves  to  a 
very  considerable  exte.it  in  the  subject  of  economic  entomology.  With 
an  energy  and  receptivity  to  new  ideas  akin  to  our  own,  their  agricul- 
tural societies  and  departments  of  agriculture  have  not  been  content  to 
allow  injurious  insects  full  sway,  but  all  have,  in  one  form  or  another, 
made  elforts  to  remedy  the  damage. 

Tasmania. — The  earliest  attempts  were  made  in  Tasmania  nearly 
twenty  years  ago,  when  the  codling-moth  act  was  introduced  in  the 
legislative  assembly.  The  provisions  of  this  act  were  quite  as  wisely 
drawn  as  those  of  any  subsequent  injurious-insect  legislation.  It  was 
not  until  1891,  however,  that  a  definite  council  of  agriculture  was  estab- 
lished by  this  colony,  and  not  until  1892  that  an  official  entomologist 
was  appointed.  In  February,  1892,  Eev.  Edward  H.  Thompson,  a 
clergyman  of  the  Church  of  England  and  a  nataralist  of  very  consid- 
erable attainments,  who  had  made  himself  prominent  in  this  connection 
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by  his  writings  for  the  local  press,  was  appoiuted  eutoniologist  and 
pathologist  to  the  Council  of  Agriculture.  Authority  for  the  appoint- 
ment was  given  in  section  13,  chiuse  1,  of  the  Council  of  Agriculture  act, 
and  reads  as  follows: 

3.  To  employ  from  time  to  time,  with  the  approval  of  the  governor  iu  council, 
persons  competent  to  give  instructions  of  a  practical  character  in  matters  pertaining 
to  agricultural  and  horticultural  science,  and  to  arrange  for  occasional  lectures  on 
subjects  of  interest  to  cultivators  of  the  soil. 

Mr.  Thompson's  annual  compensation  was  fixed  at  £300,  which  in  1894 
was  reduced- to  £-!70,  in  pursuance  of  a  policy  of  general  retrenchment. 
The  entomologist  has  charge  of  no  funds  for  expenses,  and  up  to  the 
present  lime  has  been  allowed  no  assistants.  Very  considerable  inter- 
est has  been  aroused,  however,  in  the  subject  of  economic  entomology. 
Mr.  Thompson  has  lectured  upon  insect  pests  throughout  the  colony, 
and  during  181>3  received  nearly  l,r)00  letters  of  inquiry.  A  little 
volume  of  100  pages,  entitled  Handbook  to  the  Insect  Pests  of  the 
Farm  and  Orchard;  Their  Life-History  and  Methods  of  Prevention, 
Part  I,  has  been  published,  and  will  be  followed  by  others  in  the  same 
line,  provided  the  appropriations  continue. 

New  South  Wales.— In  -New  South  Wales  there  was  started  in 
18LI0  an  important  publication  under  the  Bureau  of  Mines  and  Agricul- 
ture, entitled  The  Agricultural  Gazette  of  New  South  Wales.  To  this 
periodical  Mr.  A,  Sidney  Olliff,  entomologist  to  the  Australian  Museum 
at  Sydney,  has  contributed  many  important  articles  on  entomological 
subjects,  which  have  resulted  from  his  appointment  to  the  charge  of 
the  entomological  branch  of  the  Dei)artment  of  Mines  and  Agriculture. 
Whether  Mr.  Ollift"  receives  a  separate  compensation  for  his  work  in 
this  direction  from  the  Department,  aside  from  his  salary  as  an  officer 
of  the  Museum,  I  have  been  unable  to  learn.  The  prominence  given  to 
entomological  matters  in  the  Gazette,  however,  is  an  indication  of  the 
live  interest  taken  in  the  subject.  In  a  series  of  -'entomological  bul- 
letins," begun  in  1892,  Mr.  Olliff's  name  appears  on  the  title  page  as 
"Government  entomologist,  New  South  Wales".  Another  able  ento- 
mologist is  em})loyed  in  the  Technological  Museum  at  Sydney  in  the 
person  of  Mr.  W.  W.  Froggatt,  who  has,  under  the  "Technical  Educa- 
tion Series"  of  leatiets,  published  at  least  one  important  i)aper  bearing 
upon  economic  entomology,  Avhicli  has  reference  to  the  damage  done  to 
boots  and  shoes  by  Anohium  {Sltodrepa)  paniceum. 

QuEENSLAiS^i). — In  Queensland  there  is  at  the  present  time  no  official 
ttatomologist,  althongh  one  of  the  best  bits  of  printed  matter  relating 
CO  economic  entomology  which  has  been  issued  by  any  of  the  Austral- 
ian colonies  emanated  from  the  Queensland  Department  of  Agriculture. 
In  1889  there  was  published  a  report  on  insects  and  fungus  diseases 
by  Henry  Tryon,  who  held,  and  probably  still  holds,  the  position  of 
assistant  curator  of  the  (Queensland  Museum  at  Brisbane.  This  is  a 
thoroughly  practical  and  very  able  report,  covering  some  250  pages, 
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and  contains  a  great  amount  of  important  information.  The  report  is 
designated  as  No.  1  upon  this  subject,  but  No.  2  has,  unfortunately, 
not  yet  been  published.  The  occasional  bulletins  issued  by  the  Queens- 
land Department  of  Agriculture,  giving  an  account  of  the  agricultural 
conferences  held  in  different  districts  of  the  colony,  show  a  very  live 
interest  in  the  warfare  against  insects,  and  this  has  been  particularly 
the  case  since  Prof.  E.  M.  Sheltou,  an  Englishman  by  birth,  but  since 
his  early  boyhood  a  resident  of  America,  and  long  engaged  in  agricul- 
tural teaching  and  experimental  work  here,  was  employed  by  the 
Queensland  government  as  instructor  in  agriculture  in  1890.  The 
Department  has  begun  the  publication  of  a  series  of  bulletins  giving 
the  results  of  recent  experiments  made  at  the  American  agricultural 
experiment  stations,  edited  by  Prof.  Shelton,  in  which  late  entomolog- 
ical information  is  given. 

SoiTTH  Australia. — The  first  work  on  injurious  insects  in  South 
Australia  was  done  by  Mr.  Frazer  S.  Crawford,  a  practical  man  of 
wide  reading,  who  interested  himself  for  some  years  before  his 
lamented  death  in  the  study  of  insects  and  fungus  pests.  He  read  an 
important  paper,  under  the  title  of  "Insect  and  fungus  pests,"  before 
the  first  congress  of  agricultural  bureaus  of  South  Australia  in  March, 
1890,  illustrating  the  paper  by  careful  drawings  done  and  engraved  by 
himself.  It  is  likely  that,  had  Mr.  Crawford  lived,  he  would  have  been 
appointed  official  entomologist  to  the  colony  of  South  Australia.  Since 
his  death,  however,  a  vivid  interest  in  the  subject  has  been  kept  up, 
largely  through  the  interest  shown  in  the  matter  by  Garden  and  Field, 
an  important  agricultural  newspaper  i)ublished  at  Adelaide,  the  editor 
of  which,  Mr.  W.  C.  Grasby,has  visited  this  country,  and  is  very  appre- 
ciative of  the  work  which  has  been  done  in  the  United  States.  The 
government  viticultural  expert.  Prof.  A.  J.  Perkins,  is  also  a  man  of 
some  entomological  knowledge,  although  his  researches  have  mainly 
been  connected  with  the  subject  of  insects  injurious  to  the  vine. 

Victoria. — In  August,  1890,  a  conference  was  held  at  Melbourne, 
Victoria,  with  representatives  from  the  board  of  viticulture,  the  councdl 
of  agricultural  education,  the  different  horticultural  societies,  and  wine 
and  fruit  growers'  associations,  for  the  purpose  of  considering  means 
for  the  suppression  of  insect  pests  injurious  to  vegetation;  and  partly 
as  a  result  of  this  conference  and  further  agitation,  Mr.  Charles 
French  was,  in  1891,  appointed  entomologist  to  the  government  of  Vic- 
toria, under  the  Department  of  Agriculture  of  the  Colony.  Mr.  French's 
work  is  largely  included  in  the  two  parts  of  an  important  handbook  of 
the  Destructive  Insects  of  Victoria,  the  first  part  published  in  1891  and 
the  second  in  1893.  These  reports  are  written  in  a  popular  style,  and 
much  attention  is  given  to  means  of  destruction.  Their  distinguishing 
feature,  however,  consists  in  their  illustrations,  which  are  colored,  and 
many  of  which  are  very  lifelike. 


96 

THE   BRITISH   WEST    INDIES. 

Injurious  insects  in  the  British  West  Indies  have  only  recently 
received  oflicial  or  semiofficial  attention,  with  the  single  exception  that 
in  the  year  1801  a  special  commission  con)posedof  members  of  the  gen- 
eral assembly  of  the  Bahamas  was  appointed  to  investigate  the  damage 
done  to  the  cotton  crop  by  the  red  Inig  [Dysdercus^  probably  suiureUus) 
and  the  clienille  {AJetia  .rijUna).  Within  the  past  two  or  three  years, 
however,  several  of  the  islands  have  taken  uj)  the  subject,  with  or  with- 
out governmental  support,  an<l  there  is  now  a  rapidly  increasing  spirit 
of  investigation. 

Jamaica. — In  the  appointment  of  Mr.  T.  D.  A.  Cockerell,  a  well-known 
entomologist,  to  the  office  of  curator  of  the  Institute  of  Jamaica,  at  Kings- 
ton, it  was  specially  desired  that  the  appointee  should  conduct  investi- 
gations in  economic  entomology  and  answer  all  correspondence  in  this 
direction  which  might  come  in  from  planters.  Upon  taking  charge  of 
his  new  office,  in  June,  1891,  Mr.  Cockerell  was  immediately  struck  by 
the  extraordinary  abundance  of  scale  insects  in  Jamaica,  and  their  im- 
portance as  enemies  to  many  cultivated  plants.  With  his  accustomed 
energy  he  at  once  undertook  the  study  of  these  insects,  and  has  since 
published  many  papers  about  them,  which  have  been  contributions  to 
knowledge.  He  started  an  interesting  series  of  stylographic  notes, 
mainly  about  injurious  insects,  disseminated  much  information  on  this 
subject  among  tlie  planters,  and  fostered  an  interest  in  the  study  which 
it  is  to  be  hoped  will  not  die  out.  He  was  succeeded  in  office  in  June, 
1893,  by  Mr.  C.  H.  Tyler  Townseud,  formerly  an  assistant  in  the  Divi- 
sion of  Entomology,  U.  S.  Department  of  Agriculture,  and  entomologist 
to  the  State  Agricultural  Experiment  Station  of  New  Mexico,  who,  dur- 
ing the  short  time  of  his  residence  in  Jamaica,  followed  in  the  lines  laid 
down  by  Mr.  Cockerell,  and  published  a  number  of  very  interesting 
notes,  both  in  the  journal  of  the  Institute  and  in  the  stylogi-aphic  series 
of  notes,  which  he  continued.  Mr.  Townsend  resigned  in  May  of  the 
present  year,  and  we  have  not  heard  that  his  successor  has  been  ap- 
pointed. 

Leeward  Islands. — Although  no  officially  designated  entomologist 
is  employed  by  the  Leeward  Islands,  Mr.  C.  A.  Barber,  superintendent 
of  agriculture  for  these  islands,  is  a  well-informed  man,  a  trained  bota- 
nist, and  fully  alive  to  the  importance  of  entomological  work.  He  has 
conducted  some  important  investigations  on  the  sugar-cane  shot-borer 
and  other  sugar-cane  insects,  which  have  been  jiublishedin  the  Leeward 
Islands  Gazette. 

Tkinidad.— No  official  recognition  of  economic  entomology  has  yet 
been  reached  in  this  island,  but  a  very  active  organization,  known  as 
the  Trinidad  Field  Naturalists'  Club,  has  been  established,  which 
is  well  worth  mention  in  this  connection,  since  its  president,  Mr. 
H.  Caracciolo,  and  its   secretary,  Mr.  F.  W.  Urich,  have  interested 
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themselves  especially  in  the  subject  of  economic  entomology  and 
are  laboring  to  interest  the  government.  His  excellency  tiie  governor 
occasionally  attends  the  meetings  of  the  club,  and  by  the  institution 
of  prizes  for  essays  and  by  similar  means  a  widespread  interest  in 
economic  entomology  is  being  aroused.  The  ai)pointment  of  an  official 
entomologist  is  probably  a  matter  of  only  a  short  time.  The  Journal 
of  the  Field  Naturalists'  Club  is  an  interesting  periodical,  full  of  ento- 
mological information,  and  is  now  in  its  second  volume. 

NKW    ZEALAND. 

New  Zealanders  have  for  some  time  been  fully  alive  to  the  impor- 
tance of  the  study  of  economic  entomology.  They  have  passed  laws 
concerning  the  destruction  of  the  codling  moth  and  have  made  an 
eftbrt  to  establish  quarantine  regulations  against  the  introduction  of 
infested  substances  from  abroad.  No  governmental  entomologist  has 
been  appointed,  although  the  Department  of  Forestry  and  Agriculture 
published,  in  1887,  a  monograph  of  the  Coccidte,  by  Mr.  W.  M.  Maskell, 
registrar  of  the  University  of  New  Zealand,  the  title  ])age  of  which 
reads:  "An  Account  of  the  Insects  Noxious  to  Agriculture  and  Plants 
in  New  Zealand."  A  second  part  of  this  account  was  promised  in  an 
introductory  note,  but  has  not  appeared.  Mr.  Maskell  has  also  written 
upon  injurious  insects  in  some  of  the  New  Zealand  newspapers.  Much 
credit  is  due  to  a  corresponding  member  of  this  society,  Mr.  R.  Allan 
Wight,  of  Auckland,  for  the  public-spirited  interest  which  he  has 
taken  in  economic  entomology.  Nearly  every  number  of  the  New 
Zealand  Farmer  for  several  years  has  contained  lengthy  articles  from 
his  ijen,  and  he  has  traveled  a  great  deal  for  the  purpose  of  lecturing 
before  fruit  growers'  associations  and  other  farmers'  organizations. 
The  editor  of  the  New  Zealand  Farmer  has  also  helped  the  good  work 
along,  and  has  published  editorially  a  number  of  articles  upon  the  sub- 
ject. New  Zealanders  are  agitating  the  question  of  the  appointment 
of  an  official  entomologist,  but  at  this  date  seem  to  have  little  hope  of 
immediate  success. 

AWAIIAN    REPUBLIC. 

The  newly-organized  Hawaiian  Eepublic  created  almost  immediately 
a  Department  of  Agriculture  and  Forestry,  and  one  of  the  first  acts  of 
this  Department  was  to  secure  the  appointment  of  Mr.  Albert  Koebele 
for  three  years  as  entomological  expert,  at  a  salary  of  $3,000  per  annum. 
Led  by  the  results  of  Mr.  Koebele's  two  expeditions  in  search  of  the 
natural  enemies  of  injurious  scale  insects  in  California  to  a  belief  that 
this  method  of  fighting  injurious  species  is  of  very  great  importance, 
the  Commissioner  of  Agriculture  and  Forestry  has  assigned  to  Mr. 
Koebele  the  duty  of  first  carefully  investigating  the  entomological  sit- 
uation in  Hawaii  and  then  traveling  in  Australia,  New  Zealand,  and 
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other  coimtiies  for  the  jjurpose  of  collecting  and  transmitting  to 
Hawaii  insects  whi(;h  will  prey  upon  native  and  introduced  insect 
pests.  Mr.  Koebele  Avas  appointed  in  the  summer  <»f  1893,  and  is  at 
present  in  Australia  engaged  in  this  work. 

IN    CONCLUSION. 

In  concluding  a  review  of  this  character,  an  American  writer  may 
perha])S  be  pardoned  for  an  exhibition  of  national  pride.  Writing  in 
1870,  Dr.  A.  S.  Packard,  in  his  First  Annual  Eeport  upon  the  Inju- 
rious and  Beneficial  Insects  of  Massachusetts,  compared  the  attention 
paid  to  economic  entomology  in  this  country  with  that  which  it  received 
or  had  received  up  to  that  time  in  Europe,  very  much  to  our  own  dis- 
credit. In  the  twenty-four  years  which  have  intervened  the  change 
has  been  vast.  All  of  the  great  advances  in  our  science  have  come 
Irom  America,  and  it  may  justly  be  said  that,  aside  from  the  one  depart- 
ment of  forestry  insects,  the  whole  world  looks  to  America  for  instruc- 
tion in  economic  entomology. 

These  great  advances,  we  must  remember,  would  not  have  been  pos- 
sible without  legislative  encouragement.  Activity  on  the  part  of 
workers  and  apjireciation  on  the  ])art  of  the  ])eoi)le  and  their  represent- 
atives have  gone  hand  in  hand.  At  the  present  time  the  amount  of 
money  expended  for  work  in  economic  entomology  is  far  greater  in 
this  countrj'  than  in  any  other.  Our  regular  annual  expenditure  in 
the  support  of  entomological  ofiices  amounts  to  about  $100,000,  very 
nearly  all  of  which  is  appropriated  by  the  General  Government,  $29,000 
going  to  the  Division  of  Entomology  of  the  Department  of  Agriculture 
and  about  $00,000  to  experiment-station  entomologists.  To  this  amount 
must  be  added  the  large  sums  expended  annually  in  publishing  our 
reports  and  bulletins.  Tlie  sum  total  thus  reached  will  probably  exceed 
the  amount  expended  in  this  direction  by  the  entire  remainder  of  the 
world.  Much  more  is  therefore  to  be  expected  from  American  workers 
than  from  workers  in  other  countries.  The  American  members  of  this 
association  must  bear  this  fact  in  mind,  and  must  realize  that  with  the 
present  rapid  increase  in  interest  among  other  nations  nothing  but  the 
most  energetic  and  painstaking  work  will  result  in  the  retention  by  the 
United  States  of  her  i)resent  prominent  position.  In  some  respects 
our  results  have  not  been  commensurate  with  our  opportunities,  but  we 
have  certainly  justified  in  vast  degree  the  money  expenditure  which 
has  enabled  us  to  prosecute  our  work.  Kot  a  year  passes  in  which  the 
sum  saved  to  agriculture  and  horticulture,  as  the  direct  result  of  our 
work,  does  not  amount  to  many  times  that  which  the  Government 
appropriates,  as  has  been  often  shown,  and  notably  by  our  former  presi- 
dent, Mv.  James  Fletcher,  in  his  most  able  and  interesting  address  at 
our  Washington  meeting  in  1891. 

In  the  good  which  has  been  accomplished  in  the  way  of  remedial 
work  against  insects,  the  work  of  the  official  economic;  entomologists 
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greatly  exceeds  that  of  all  other  classes  of  individuals.  They  have  been 
investigators  and  teachers,  students  and  propagandists;  they  have  car- 
ried their  researches  into  the  fields  of  botany,  bacteriology,  chemistry, 
mechanics,  and  general  zoology.  Nearly  all  of  the  practical  remedies 
in  use  to-day  have  been  of  their  suggestion,  and  all  great  advances  in 
recent  years  have  come  from  their  labors.  Occasionally  a  practical 
agriculturist  or  horticulturist,  unskilled  in  entomology,  has  discovered 
an  important  remedy,  as  was  the  case  when  Mr.  J.  S.  Woodward  sprayed 
his  apple  orchard  with  Paris  green  for  canker-worms  and  found  it  to 
be  a  remedy  for  the  codling  moth ;  but  Mr.  Woodward  would  never 
have  sprayed  his  trees  at  all  but  for  the  suggestion  of  Dr.  LeBaron 
several  years  previously.  And  then,  too,  Prof.  Cook,  making  the  same 
discovery  independently,  was  the  one  who,  by  his  careful  experiments, 
established  public  confidence  in  the  remedy,  and  it  is  to  him,  more  than 
to  any  one  man,  that  the  country  today  owes  the  great  annual  saving 
from  the  widespread  adoption  of  this  eminently  practical  remedy. 

We  have,  then,  done  good  work.  We  have  accomplished  results 
which  have  added  greatly  to  the  productive  wealth  of  the  world.  We 
have  justified  our  existence  as  a  class.  We  are  now  better  equipped 
for  the  prosecution  of  our  work  than  ever  before,  and  it  may  confidently 
be  expected  that  the  results  of  the  closing  years  of  the  century  will 
firmly  fix  the  importance  of  economic  entomology  in  the  minds  of  all 
thinking  men  of  all  countries. 

APPENDIX. 

BIBLIOGRAPHICAL  LIST   OF   ENTOMOLOGICAL   PUBLICATIONS   OF   THK   STATE   AGRICUL- 
TURAL  EXPERIMENT   STATIONS    ORGANIZED   UNDER   THE    HATCH    ACT. 

Alabama  College  Station,  Auburn,  Ala. 
G.  F.  Atkinson,  entomologist.     Appointed  1889;  resigned  1892. 

Bulletin  No.  9,  December,  1889:  Nematode  Root  Gall.     Bulletin  No.  15,  Apri!, 
1890:  Kerosene  Emulsion;    How  to  Make  and  Apply  It.     Bulletin  No.  17, 
July,  1890 :  Dry  Application  of  Paris  Green  and  London  Purple  for  the  Cotton 
Worm. 
J.  M.  Stedmau,  biologist.     Appointed  1893. 

Bulletin  No.  45,  June,  1893:  Injurious  and  Beneficial  Insects. 
Alabama  Canebrake  Station,  Uniontown,  Ala. 

No  entomological  work. 
Arizona  Station,  Tucson,  Ariz. 
J.  W.  Toumey,  botanist  and  entomologist.     Appointed  1891. 

Bulletin  No.  9,  November,  1893:  Notes  on  Insects  and  Insecticides. 
Arkansas  Station,  Fayetteville,  Aj-k. 
S.  H.  Grossman,  entomologist.     Appointed  1888 ;  died  1888. 

Bulletin  No.  3,  April,  1888:  The  Peach-tree  Borer  and  the  Codling  Moth. 
C.  W.  Woodworth,  entomologist.     Appointed  1888,  resigned  1891. 

Annual  Report,  1888,  pp.  121-127 :  The  Grape-leaf  Roller.     Bulletin  No.  10,  June, 

1889,  Part  i:  Kerosene  as  an  Insecticide,  and  the  Tarnished  Plant  Bug. 
Annual  Report,  1889,  pp.  141-190:  Insects  and  Insecticides.  Bulletin  No.  14, 
September,  1890:   The  Effects  of  the  Arsenites  upon  Plants.     Annual  Report, 

1890,  pp.  70-97:  Report  of  the  Entomologist. 
,5216— No.  2 4 
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Arkansas  Station,  Fayetteville,  Ark. — Continued. 
G.  C.  Davis,  special  entomologist  (fall  of  1890). 

Bulletin  No.  15,  Decoraber,  1890 :  Some  New  Insecticides  and  Their  Effects  on 
Cotton  Worms. 

California  Station,  Berkeley,  Cat. 
F.  AV.  Morse,  assistant  agriculturist.     Appointed  1888. 

Bulletin  No.  79,  May,  1888:  Experiments  on  Cause  and  Avoidance  of  Injury  to 
Foliage  in  tlie  Hydrocyanic  (Jas  Treatment  of  Trees.     Annual  Report,  1890. 

E.  J.  Wickson,  superintendent  of  grounds. 

School  Instruction  in  Entomology,  pp.  303-307. 
C.  W.  Woodworth,  assistant  entomologist. 

Spray  and  Band  Treatment  for  the  Codling  Moth,  pp.  308-312.  Variation  in 
Hessian-fly  Injury,  pp.  312-318. 

F.  W.  Morse,  assistant  agriculturist. 

The  Use  of  Gases  against  Scale  Insects,  pp.  320-326. 
C.W.  Woodworth,  entomologist.     Appointed  1892.  (?) 

Annual  Report,  1892,  pp.  211-314:  Synopsis  of  the  Families  of  Insects. 

Coloi-ado  Station,  Fort  Collins,  Colo. 
C.  M.   Brose,  assistant  horticulturist  in  charge  of  apiary.     Appointed  1888. 

Annual  Report,  1888:  Report  on  the  Apiary,  pp.  227-235. 
J.  Cassiday,  botanist  and  horticulturist.     Appointed  1888;  died  1889. 
Bulletin  No.  6,  January,  1889 :  Notes  on  Insects  and  Insecticides. 
C.  M.  Bro.se,  assistant  horticulturist,  in  charge  of  ai)iary. 

Annual  Report,  1889,  pp.  80-87:  Report  on  Apiary.     Annual  Report,  1890,  pp. 
55-56:  Report  on  Apiary. 
C.P.Gillette,  entomologist.     Appointed  1891. 

Bulletin  No.  15,  April,  1891 :  The  Codling  Moth  and  the  Grapevine  Leaf-hopper. 
Annual  Report,  1891,  pp.  98-101 :  Report  on  Various  Insects.  Bulletin  No.  19, 
May,  1892:  Observations  upon  Injurious  Insects  in  1891.  Bulletin  No.  24, 
July,  1895:  A  Few  Common  Insect  Pests.  Annual  Report,  1893,  pp.  51-55: 
Report  of  Entomologist. 
Connecticut  State  Station,  New  Haven,  Conn. 

No  entomological  work. 
Connecticut  Sto7-r8  Station,  Storrs,  Conn. 
No  entomological  work. 

Delaware  Station,  Newark,  Del. 
M.  H.  Beckwith,  horticulturist  and  entomologist.     Appointed  1888. 

Bulletin  No.  4,  May,  1888 :  Injurious  Insects ;  Their  Identification  and  Extermi- 
nation. Annual  Report,  1889,  pp.  103-106:  Experiments  with  Insecticides. 
Bulletin  No.  7,  March,  1890,  pp.  15-16:  London  Purjde  for  the  Codling  Moth. 
Annual  Report,  1890,  pp.  110-129:  Injurious  Insects  and  Remedies.  Bulletin 
No.  12,  March,  1891:  Reprint  from  Annual  Report,  1890.  Bulletin  No.  14, 
December,  1891,  pp.  13-15:  Notes  on  a  ("orn  Crainbid.  Annual  Report,  1891, 
pp.  89-103:  Report  of  Entomologist.  Bulletin  No.  18,  September,  1882:  The 
Strawberry  Weevil.  Annual  Report,  1892,  pp.  102-109:  Report  of  Entomolo- 
gist.    Bulletin  No.  21,  September,  1893 :   Insects  Injurious  to  Stored  Grain. 

Florida  Station,  Lake  Citi/,  Fla. 
William  H.  Ashmead,  entomologist.     Appointed  1888;  resigned  1888. 

Bulletin  No.  2,  May  and  .lune,  1888,  pp.  14-27:  Notes  on  Various  Injurious 
Insects. 
J.  C.Neal,  botanist  and  entomologist.     Appointed  1888;  resigned  1891. 

Bulletin  No.  4,  January,  1889,  pp.  13-16:  Insect  I<2nemies  of  the  I'each 
Bulletin  No.  9,  April,  1890:  Entomological  Notes. 
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Florida  Station,  Lake  Citi/,  Fla. — Continued. 
P.  H.  Rolfs,  biologist.     Appointed  1891. 

Bulletin  No.  17,  January,  1892,  pp.  12-U :    The   Horn  Fly.     Bulletin  No.  21, 
October,  1898,  pp.   19-23:  The  Boll  Worm. 
Georgia  Station,  Experiment,  Ga. 
J.  P.  Campbell,  entomologist.     Appointed  1888;  resigned  1890. 

Bulletin  No.  21,  January,  1889,  pp.  32-35:  The  Imported  Cabbage  Butterfly. 
Bulletin  No.  3,  April,  1889,  pp.  45-49:  A  Few  Noxious  Insects.     Bulletin  No. 
6,  January,  1890,  pp.  82-89:  Cotton  Caterpillar,  Potato  Sphinx  and  Twig- 
girdler.     Bulletin  No.  7,  April,  1890,  pp.  115:  Destructive  Leaf-hopper. 
Idaho  Station,  Moscotv,  Idaho. 
.1.  M.  Aldrich,  entomologist.     Appointed  1893. 

Annual  Keport,   1893,  pp.   17-184 :  Report  of  Entomologist.     Bulletin  No.  7, 
April,  1894 :  Insecticides  and  Spraying. 
Illinois  Station,  Champaign,  III. 
S.  A.  Forbes,  consulting  entomologist.     Appointed  1888. 

Bulletin  No.  12,  November,  1890,  pp.  377-380:  The  Hessian  Fly.     Bulletin  No. 

15,  February,  1891,  pp.  469-478:  The  Fruit  Bark-beetle.     Bulletin  No.  19. 

February,  1892,  pp.  44-48:  The  Chinch  Bug  in  Illinois,  1891-'92.    Bulletin 

No.  33,  June,  1894,  pp.  397-399:  The  Chinch  Bug  in  Southern  Illinois,  1894. 

Indiana  Station,  La  Fayette,  Ind. 

F.  ^I.  Webster,  consulting  entomologist.     Appointed  1888;  resigned  1891. 

Bulletin  No.  25,  June,  1889:  Entomological  Experiments.     Bulletin  No.  33, 
October,  1890,  pp.  36^5:  Entomological  Notes. 
Iowa  Station,  Ames,  Iowa. 
C.  P.  Gillette,  entomologist.     Appointed  1888;  resigned  1891. 

Bulletin  No.  2,  September,  1888,  pp.  25-29:  A  Few  Chinch-bug  Experiments. 
Bulletin  No.  3,  November,  1888,  pp.  57-62:  Chinch-bug  Diseases.  Bulletin 
No.  4,  February,  1889,  pp.  137-140:  Some  Suggestions  Concerning  the  Corn 
Root-worm.  Bulletin  No.  5,  May,  1889,  pp.  161-196:  Important  Injurious 
Insects  and  Preparations  of  Insecticides.  Bulletin  No.  7,  November,  1889, 
pp.  270-289:  Codling-moth  Experiments.  The  Hog  Louse.  Bulletin  No. 
9,  May,  1890,  pp.  370-388:  The  Plum  Curculio  and  the  Plum  Gouger.  Bul- 
letin No.  10,  August,  1890,  pp.  401-420:  Experiments  with  Arseiiites.  Bul- 
letin No.  11,  November,  1890,  pp.  490-498:  Some  Injurious  Insects.  Bulletin 
No.  12,  February,  1891,  pp.  535-549:  Notes  and  Experiments  upon  Injurious 
Insects  and  Insecticides. 
H.  Osborn,  entomologist.     Appointed  1891. 

Bulletin  No.  14,  August,  1891,  pp.  166-180:  Reports  of  Entomological  Work. 
Bulletin  No.  15,  November,  1891,  pp.  255-273:  Reports  on  Injurious  Insects. 
Bulletin  No.  16,  February,  1892,  pp.  330-353:  Lice  Affecting  Domestic  Ani- 
mals. Bulletin  No.  17,  May,  1892,  pp.  444-452:  Effects  of  Spraying  on 
Plants  and  Fruits  and  Notes  on  Insects.  Bulletin  No.  18,  August,  1892,  pp. 
506-516:  Reports  on  Injurious  Insects.  Bulletin  No.  19,  November,  1892,  pp. 
.566-594:  Report  of  Experiments  and  Studies  in  Entomology. 
H.  Osborn,  and  L.  H.  Pammel,  botanist. 

Bulletin  No.   20,  February,   1893,  pp.   706-715:  Methods   and  Machinery  for 
Spraying.    Grass  Lcaf-boppers. 
H.  Osborn,  and  F.  A.  Sirriue,  assistant  entomologist. 

Bulletin  No.  23,  1893,  pp.  881-905:  Notes  on  Injurious  Insects. 
Kansas  Station,  Manhattan,  Fans. 
E.  A.  Popenoe,  horticulturist  and  entomologist.     Appointed  1888. 

Bulletin  No.  3,  June,  1888:  Observations  on  Two  Insect  Pests.     Annual  Report, 

1888,  pp.   165-225 :  Report  of  Entomological  Department.     Annual  Report, 

1889,  pp.  206-212:  Some  Insects  Injurious  to  the  Bean. 
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KenUtcly  Station,  Lexington,  Ky. 
H.  Garuian,  entomologist.     Appointed  1889. 

Bulletin  No.  21,  September,  1889,  pp.  16-22 :  The  Grain  Louse.  Annual  Report, 
1889,  pp.  8-31,  121-127:  Observations  on  Injurious  Insects.  Reprint  of  Bul- 
letin No.  21.  Annual  Report,  1890,  p]).  9-43:  Observations  on  Farm  Pests. 
Bulletin  No.  30,  August.  1890,  pp.  146-150:  On  New  Wheat  Fly.  Bul- 
letin No.  31,  December,  1890.  pp.  150-172:  Some  Strawberry  Pests.  Cir- 
cular No.  3,  1890,  pp.  173-185:  Means  of  Lessening  Injuries  from  Insects 
and  Fungi.  Bulletin  No.  40,  March,  1892,  pp.  43-88:  Some  Common  Pests 
of  the  Farm  and  Garden.  Annual  Report,  1893,  pi).  23-30:  The  Orthoptera 
of  Kentucky.  Bulletin  No.  44,  January,  1893,  pp.  32-59:  Apple  Pests.  Bul- 
letin No.  47,  December,  1893,  pp.  88-129:  The  Pests  of  Shade  and  Ornamental 
Trees.  Bulletin  No.  49,  March,  1894:  Destructive  Locusts  in  Kentucky. 
The  Bud  Worm  of  Tobacco. 
Louisiana  Stations,  Audition  Park,  Baton  liouge.  La. 
H.  A.  Morgan,  entomologist.     Appointed  1889. 

Bulletin  No.  2  (second  series),  1890:  Texas  Screw  Worm.      Bulletin   No.  9 
(second  series),  1891 :  Sugar-cane  Borer  and  Its  Parasite.     Special  Bulletin, 
1893,  pp.  50-110:    Scale  Insects  of  the  Orange.     Bulletin   No.  28  (second 
series),  1893,  pp.  982-1005 :  Annual  Report  of  Entomologist. 
Maine  Station,  Orono,  Me. 
F.  L.  Harvey,  botanist  and  entomologist.     Appointed  1888. 

Annual  Report,  1888,  pp.  151-195:  Injurious  Insects.  Bulletin  No  2  (second 
series),  1889:  The  Ai)ple  Maggot.  Annual  Report,  1889,  pp.  188-254:  Inju- 
rious Insects  aiul  Insecticides.  Annual  Report,  1890,  pp.  105-139 :  Report 
of  P'ntomologist.  Annual  Report,  1891,  pp.  187-206:  Entomology.  Annual 
Report,  1892,  pp.  117-14G:  Entomology. 
Maryland  Station,  College  Pari;  Md. 
E.  W.  Doran,  consulting  entomologist.     Appointed  1891;  resigned  1892. 

Bulletin  No.  16,  March,  1892:  Insects  Injurious  to  the  Grain  of  Wheat. 
C.  V.  Riley,  entomologist  and  physiologist.     Appointed  1893. 

Bulletin  No.  23,  December,  1893:  Some  Injurious  Insects  of  Maryland. 
Massachusetts  State  Station,  Amherst,  Mass. 

No  entomological  work. 
Massachusetts  Hatch  Station,  Amherst,  Mass. 
C.  H.  Fornald,  entomologist.     Appointed  1888. 

Bulletin  No.  1,  July,  1888,  pp.  3-7:  Report  of  Entomology.  Bulletin  No.  2, 
October,  1888,  pp.  3-8 :  Report  of  Entomology.  Annual  Report,  1888,  pp. 
9-12  and  21-28:  Reprints  of  Bulletins  Nos.  1  and  2.  Bulletin  No,  5,  July, 
1889:  Household  Pests.  Special  Bulletin,  November,  1889:  A  Danger- 
ous Insect  Pest  in  Medford.  The  Gypsy  Moth.  Bulletin  No.  7,  January,  1890, 
pp.  18-23:  The  Gypsy  Moth  (reprint  of  special  bulletin).  Bulletin  No. 
12,  April,  1891:  Report  on  Insects.  Annual  Report,  1891,  pp.  5-6:  Gypsy 
Moth  and  Bud  Moth.  Bulletin  No.  19,  May,  1892:  Report  on  Insects. 
Bulletin  No.  20,  January,  1893:  Report  on  Insects.  Bulletin  No.  24,  April, 
1894 :  Insecticides.  The  Horn  Fly. 
Michigan  Station,  Agricultural  College,  Mich. 
A.  J.  Cook,  entomologist.     Appointed  1888;  resigned  1892. 

Bulletin  No.  39,  September,  1888:  Experiments  with  Insecticides.  Annual 
Report,  1888,  pp.  165-170 :  Report  of  Entomological  Department.  Bulletin 
No.  50,  June,  1889:  The  Grain  Plant-louse.  Bulletin  No.  51,  July,  1889: 
Enemies  of  the  Wheat  Aphis.  Bulletin  No.  53,  August,  1889:  Spraying  with 
Arsenites.  Annual  Report,  1889,  pp.  88-103:  Report  of  Entomological 
Department.     Bulletin  No.  58,  March,  1890:  Insecticides.     Bulletin  No.  61, 
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April,  1890:  Foul  Brood,  Bulletin  No.  65,  August,  1890:  Planting  for 
Honey.  Bulletin  No.  66,  September,  1890:  The  Plum  Curculio.  Annual 
Report,  1890,  pp.  102-129:  Eeport  of  Zoologist.  Bulletin  No.  73,  April,  1891: 
Kerosene  Emulsion.  Some  New  Insects.  Bulletin  No.  76,  October,  1891: 
Kerosene  Emulsion.  Annual  Report,  1890,  pp.  123-152:  Report  of  Zoologist. 
Bulletin  No.  96,  July,  1893:  Honey  Analysis. 
G.  C.  Davis,  consulting  entomologist.     Appointed  1892. 

Annual  Report,  1892,  pp.  215-217 :  Report  of  Consulting  Entomologist.     Bul- 
letin No.  98,  July,  1893:  Locusts.     The  Horn  Fly.     Bulletin  No.  102,  Decem- 
ber', 1893:  Insects  Injurious  to  Celery. 
Minnesota  Station,  St.  Anthony  Park,  Minn. 
O.  Lugger,  entomologist.     Appointed  1888. 

Bulletin  No.  3,  July,  1888,  pp.  25-34:  Notes  on  the  Rocky  Mountain  Locust  in 
Otter  Tail  County  in  1888.  Bulletin  No.  4,  October,  1888,  pp.  26-41 :  Fungi 
which  Kill  Insects.  Annual  Report,  1888,  pp.  300-368:  Report  of  Ento- 
mologist.  Bulletin  No.  8,  July,  1889,  pp.  17-36:  The  Rocky  Mountain  Locust 
in  Otter  Tail  County  in  1889.  Bulletin  No.  9,  November,  1889,  pp.  48-64: 
Insects  Affecting  Willows  and  Poplars.  Annual  Eeport,  1889,  pp.  16-18 : 
Report  of  Entomologist.  Bulletin  No.  10,  March,  1890,  pp.  75-84:  Oak 
Caterpillars.  Annual  Report,  1890,  pp.  16-18:  Report  of  Entomologist. 
Bulletin  No.  17,  August,  1891 :  Migratory  Locusts  in  Minnesota  in  1891. 
Bulletin  No.  23,  September,  1892,  pp.  167-170:  The  Frit  Fly.  Biennial 
Report,  1891-'92,  pp.  20-23 :  Report  of  Entomologist.  Bulletin  No.  28,  March, 
1893:  The  Classification  of  Insects  and  their  Relation  to  Agriculture. 
Mississippi  Station,  Agricultural  College,  Miss. 
S.  M.  Tracy,  director.     Appointed  1888. 

Bulletin  No.   2,  May,   1888:  The  Cotton  Worm.     Bulletin  No.  12,  June,  1890 : 
The  Cotton  Leaf-worm. 
H.  E.  Weed,  entomologist.     Appointed  1890. 

Bulletin  No.  14,  March,  1891 :  Injurious  Insects.  Bulletin  No.  17,  December, 
1891:  Insects  Injurious  to  Stored  Grain.  Annual  Report,  1891,  pp.  32-36: 
Report  of  Entomologist.  Bulletin  No.  21,  November,  1893:  Insecticides 
and  Their  Application.  Annual  Report,  1893,  pp.  46-47:  Report  of  Ento- 
mologist. Bulletin  No.  28,  January,  1894:  The  Horn  Fly. 
Missouri  Station,  Columbia,  Mo. 
J.  W.  Clark,  horticulturist  and  entomologist.     Appointed  1888;  resigned  1891. 

Bulletin  No.  6,  1889,  p.  6:  Pea  Weevil.     Bulletin  No.  13,  January,  1891,  p.  6: 
Spraying  Apples  for  the  Codling  Moth. 
Montana  Station,  Bozeman,  Mont. 

No  entomological  work. 
Nehraska  Station,  Lincoln,  Nehr. 
L.  Bruner,  entomologist.     Appointed  1888. 

Bulletin  No.  5,  January,  1889:  Certain  Injurious  Insects  of  the  Year  1888, 
Annual  Report,  1889,  pp.  10-12 :  Report  of  Entomologist.  Bulletin  No.  14, 
June,  1890:  Insects  Injurious  to  Young  Trees  on  Tree  Claims.  Annual 
Report,  1890,  pp.  12-14 :  Report  of  Entomologist.  Bulletin  No.  16,  April, 
1891,  pp.  55-72 :  Insect  Enemies  of  the  Sugar  Beet.  Annual  Report,  1891, 
pp.  14-15:  Report  of  Entomologist.  Bulletin  No.  24,  September,  1892: 
Notes  on  Certain  Caterpillars  Attacking  Sugar  Beets.  Annual  Report,  1892, 
pp.  13-14:  Report  of  Entomologist.  Annual  Report,  1893,  pp.  13-18; 
Report  of  Entomologist. 
L.  Bruner  and  H.  G.  Barber. 

Bulletin  No.  34,  May,  1894 :  Experiments   with  Infectious   Diseases  for  Com- 
bating the  Chinch  Bug. 
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Nevada  Station,  lieno,  iVer. 

F.  H.  Ilillman,  entomologist  and  botanist.     Appointed  1889. 

Bulletin  No.  8,  January,  1890:  The  Codling  Moth.  Bulletin  No.  9,  May,  1890: 
A  Serious  Rose  Pest.  Bulletin  No.  10,  July,  1890:  The  Pear  and  Cherry 
Slug.  Bulletin  No.  11, -September,  1890:  Plaut  Lice  Infesting  the  Apple. 
Annual  Keport,  1890,  i)p.  31-32 :  Keport  of  Entomologist.  Annual  Report, 
1891,  pp.  28-31:  Keport  of  Entomologist.  Bulletin  No.  17,  July,  1892:  The 
Woolly  Aphis  of  the  Apple.  Annual  Report,  1892,  ])p.  30-31 :  Report  of 
Entomologist.     Annual  Report,   1893,  pp.  30-32;  Report  of  Entomologist. 

New  HampHhire  Station,  Durham,  N.  H. 
No  entomological  work. 

^e«'  Jersey  State  Station,  New  Brunswick,  N.  J. 
No  entomological  work. 

New  Jersey  College  Station,  Netv  Brunstvick,  N.  J. 

G.  D.  Hulst,  entomologist.     Appointed  1888;  resigned  1889. 

Bulletin  No.  46,  May,  1888:  Insect  Pests  and  the  Means  for  Destroying  Them. 
Bulletin  No.  50,  1888:  Insects  Injurious  to  the  Cabbage  and  the  Best  Means 
for  Preventing  Their  Ravages.     Annual  Report,  1888,  pp.  202-212:  Report  of 
^Entomologist. 
J.  B.  Smith,  entomologist.     Appointed  1889. 

Bulletin  No.  55,  March,  1889:  Entomological  Suggestions  and  Inquiries.  Bul- 
letin No.  62,  November,  1889 :  The  Horn  Fly.  Special  Bulletin  D,  April, 
1889:  Memoranda  about  Cranberry  Insects.  Special  Bulletin  F,  July,  1889: 
The  Horn  Fly.  Annual  Report,  1889,  pp.  241-313 :  Report  of  Entomologist. 
Bulletin  No.  72,  October,  1890:  Plant  Lice  and  How  to  Deal  with  Them. 
Bulletin  No.  75,  November,  1890:  Insecticides  and  How  to  Apply  Them. 
Experiment  Record  for  1890.  Special  Bulletin  K,  February,  1890:  The 
Insects  Injuriously  Aft'ectingCranberries.  Annual  Report,  1890,  pp.  455-528: 
Report  of  Entomologist.  Bulletin  No.  82,  July,  1891:  The  Rose  Chafer. 
Bulletin  No.  85,  December,  1891 :  Farm  Practice  and  Fertilizers  to  Control 
Insect  Injury.  Special  Bulletin  N,  November,  1891 :  Insects  Injurious  to  the 
Blackberry.  Annual  Report,  1891,  pp.  341-426:  Report  of  Entomologist. 
Bulletin  No.  86,  April,  1892,  pp.  3-11 :  Spraying  for  Insect  Pests  of  the 
Orchard  and  Vineyard.  Bulletin  No.  90,  December,  1892 :  Grasshoppers, 
Locusts,  and  Crickets.  Annual  Report,  1892,  pp.  389-512:  Report  of  Ento- 
mologist. Bulletin  No.  94,  July,  1893:  Insects  Injurious  to  Cucurbs.  Bulle- 
tin No.  9.5,  September,  1893:  The  Periodical  Cicada.  Bulletin  No.  99,  April, 
1894  :  The  Pear  Midge. 

New  Mexico  Station,  Las  Graces,  N.  ilex. 

A.  E.  Blount,  horticulturist  and  agriculturist.     Appointed  1890. 

Bulletin  No.  2,  October,  1890,  pp.  5-6:  Injurious  Insects  and  Plants. 
C.  H.  T.  Townsend,  entomologist  and  zoologist.     Appointed  1891;  resigned  1893. 
Bulletin  No.  3,  Juno,  1891:  A  Preliminary  Account  of  Some  Insects  Injurious 
to  Fruits.     Bulletin  No.  5,  March,  1892:  Notices  of  Importance  Concerning 
Fruit  Insects.     Bulletin  No.  7,  June,  1892:  Scale  Insects  in  Now  Mexico. 
Bulletin  No.  9,  December,  1892:  Insecticides  and  Their  Appliances. 
T.  D.  A.  Cockerell,  entomologist  and  zoologist.     Appointed  1893. 
Bulletin  No.  10,  September,  1893:  Insects  of  1893. 

New  York  State  Station,  Geneva,  N.  Y. 

E.  S.  Goft",  horticulturist.     Appointed  1888. 

Annual  Report,  1888,  pp.  144-152:  Experiments  with  Insecticides. 
C.  E.  Humm,  acting  horticulturist. 

Annual  Report,  1889,  pp.  358-364:  Spraying  the  Orchards. 
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Xew  York  State  Station,  Geneva,  X.  T. — Continued. 
G.  W.  Churchill,  acting  pomologist. 

Annual  Report,   1890,  pp.  339-345:  Insects  and  Remedies.     Bulletin  No   35, 
August,  1891,  pp.  618-627:  Insects  and  Remedies. 
Netv  York  Cornell  Station,  Ithaca,  X.  T. 
J.  H.  Comstock,  entomologist.     Appointed  1888. 

Bulletin  No.  3,  November,  1888:  The  Insectary  of  Cornell  University — On  Pre- 
venting the  Ravages  of  Wireworms;  On  the  Destruction  of  the  Plum  Cur- 
culio  by  Poisons.  Bulletin  No.  11,  November,  1889:  On  a  Sawfly  Borer  in 
Wheat.  Bulletin  No.  15,  December,  1889,  pp.  199-202;  The  Apple-tree  Tent 
Caterpillar.  Bulletin  No.  23,  December,  1890:  Insects  Injurious  to  Fruits. 
Annual  Report,  1890,  pp.  35-42 :  Report  of  Entomologist. 
J.  H.  Comstock  and  M.  V.  Slingerland. 

Bulletin  No.  33,  November,  1891:  Wireworms. 
M.  V.  Slingerland,  assistant  entomologist.     Appointed  1891. 

Bulletin  No.  37,  December,  1891,  pp.  378-381 :  The  Horn  Fly.  Bulletin  No.  44, 
October,  1892 :  The  Pear-tree  Psylla.  Bulletin  No.  49,  December,  1892,  pp. 
324-331:  The  Black  Peach  Aphis.  Bulletin  No.  50,  March,  1893:  The  Bud 
Moth.  Bulletin  No.  .58,  October,  1893:  The  Four-lined  Leaf  Bug.  Bulletin 
No.  61,  December,  1893:  The  Pear-leaf  Blister. 

E.  P.  Felt,  specialist. 

Bulletin  No,  64,  1894:  On  Certain  Grass-eating  Insects. 
North  Carolina  Station,  Raleigh,  X.  C. 

G.  McCarthy,  botanist  and  entomologist.     Appointed  1891. 

Bulletin  No.  78,  July,  1891 :  Some  Injurious  Insects.  Bulletin  No.  80a,  October, 
1891,  pp.  23-28:  Injurious  Insects.  Bulletin  No.  84,  April,  1892:  Some  Ene- 
mies of  Truck  and  Garden  Crops.  Annual  Report,  1892,  pp.  30-33:  Repor: 
of  Botanist  and  Entomologist.  Bulletin  No.  92,  August,  1893,  pp.  65-144. 
The  Diseases  and  Insects  Altecting  Fruit  Trees  and  Plants,  with  Remedies 
for  Their  Destruction.  Bulletin  No.  100,  March,  1894 :  Our  Common  Insects. 
North  Dakota  Station,  Fargo,  X.  Dak. 

No  entomological  work. 
Ohio  Station,  JVooster,  Ohio. 
C.  M.  Weed,  entomologist.     Appointed  1888;  i-esigned  1891. 

Bulletin  No.  3  (second  series),  May,  1888:  The  Spring  and  Summer  Treatment 
of  Apple  Orchards  to  Prevent  Insect  Injuries.  Experiments  with  Remedies 
for  the  Plum  Cnrculio.  Annual  Report,  1888,  pp.  128-170:  Report  of  Ento- 
mologist. Bulletin  No.  1,  vol.ii,  March,  1889:  Insects  and  Insecticides. 
Bulletin  No.  6,  vol.  ii,  September,  1889:  Treatment  for  Various  Insects. 
Technical  Series,  No.  1,  vol.  i,  October,  1889:  Insect  Studies.  Bulletin  No.4, 
vol.  Ill,  April,  1890 :  Spraying  and  Various  Injurious  Insects.  Bulletin  No.  8, 
vol.  Ill,  September,  1890:  Plum  Cnrculio  Experiments,  etc.    Annual  Report, 

1890,  pp.  53-65:  Report  of  Entomologist.     Bulletin  No.  2,  vol.  iv,  February, 
1891 :  Various  Insect  Investigations. 

F.M.Webster,  consulting  entomologist.     Appointed  1891;  resigned  1892. 

Bulletin  No.  5,  vol.  iv,  September,  1891:  The  Wheat  Midge.     Annual  Report, 

1891,  pp.  32-33:     Report  of  Consulting  Entomologist. 

Bulletin  No.  4,  vol.   v,  April,   1892:     Insects  which  Burrow  in  the  Stem  of 
Wheat. 

F.  M.  Webster,  entomologist.     Appointed  1892. 

Bulletin  No.  43,  September,  1892,  p.  131 :  Crane  Flies  as  Food  of  the  Robin. 
Bulletin  No.  45,  December,  1892:  Insects  Affecting  the  Blackberry  and  Rasp- 
berry. Bulletin  No.  46,  December,  1892:  Underground  Insect  Destroyers  of 
the  Wheat  Plant.     Annual  Report,  1892,  pp.  36-38:  Report  of  Entomologist. 
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Technical  Series  No.  3,  vol.  i,  April,  1893,  pp.  154-155  and  157-158:  Entomolog- 
ical Papers.     Bulletin  No.  51,  December,  1893:  Miscellaneous  Entomological 
Papers.     Annual  Keport,  1893,  pp.  35-37 :     Report  of  Entomologist. 
Oklahoma  Station,  Stillwater,  Okla. 
J.  C.  Neal,  director,  botanist,  and  entomologist.     Appointed  1891. 
Bulletin  No.  3,  June,  1892:  Injurious  Insects  and  Remedies. 
Oregon  Station,  Corrallis,  Ore(j. 

F.  L.  Washburn,  Entomologist.     Appointed  1889. 

Bulletin  No.  3,  October,  1889:  Insects  and  Insecticides.  Bulletin  No.  5, 
April,  1890:  Insects  and  Remedies.  Grain  Beetle.  Gophers  and  Rabbits. 
Bulletin  No.  6,  July,  1890,  pp.  10-16:  Economic  Zoology.  Bulletin  No.  10, 
April,  1891:  Codling  Moth  and  Hop  Louse.  Bulletin  No.  14,  December, 
1891:  Notes  on  Various  Insects.  Bulletin  No.  18,  March,  1892:  Injurious 
Insects.  Bulletin  No.  25,  April,  1893:  Codling  Moth  and  Hop  Louse.  Go- 
phers and  Moles.  Bulletin  No.  30,  April,  1894:  Progress  of  Entomological 
Work.  Capons  and  Caponizing. 
Pennsylvania  Station,  State  College,  Pa. 
W.  A.  Bu<;khout,  botanist.     Appointed  1888. 

Annual  Report,  1889,  pp.  182-187:  The  Periodical  Cicada  {Cicada  septendecim) 
in  Pennsylvania. 
Rhode  Island  Station,  Kingston,  li.  I. 
S.  Cushman,  apiari.st.     Appointed  1889. 

Bulletin  No.  4,  December,  1889:  Bee-keeping  and  Notes  on  the  Station  Work. 
Annual  Report,  1889,  pp.  70-96:  Reprint  of  Bulletin  No.  4.  Bulletin  No.  7, 
June,  1890,  pp.  60-63:  Spring  Report  of  the  Apiarist.  Bulletin  No.  8, 
December,  1890:  Experiments  in  Apiculture.  Foul  Brood.  Annual 
Report,  1890,  pp.  170-175:  Report  of  Apiarist.  Annual  Report,  1891,  p.  94: 
Report  of  Apiarist.  Annual  Report,  1892,  pp.  247-248:  Report  of  Apiarist. 
South  Carolina  Station,  Columhia,  S.  C. 

G.  F.  Atkinson,  botanist  and  entomologist.     Appointed  1888;  resigned  1889. 

Annual  Report,  1888,  pp.   11-38:  Report  of  Entomologist.     Bulletin  No.  4, 
January,  1889:  Entomology. 
E.  A.  Smythe,  botanist  and  entomologist.     Appointed  1889 ;  resigned  1890. 

Annual  Report,  1889,  pp.  97-107:  Report  of  Entomologist. 
I.  H.  Orcutt,  entomologist.     Appointed  1888 ;  resigned  1892. 

Bulletin  No.  4,  pp.   15-16:  Progress  of  Work.     Bulletin  No.   13,  April,  1889: 
Insects  and  Remedies.     Annual  Report,  1889,  pp.  51-56:  Report  of  Ento- 
mologist.    Bulletin  No.  18,   March,   1890:  The  Cutwoim.     Annual  Report, 
1890,  pp.  20-23:  Report  of  Entomologist.     Bulletin  No.   22,  March,  1891: 
Injurious  Insects.     Bulletin  No.  30,  March,  1892:   Entomology. 
T.  A.  Williams,  botanist  and  entomologist.     Appointed  1892. 
Bulletin  No.  35,  May,  1893,  pp.  83-87:  Insect  Pests. 
Tennessee  Station,  Knoxville,  Tenn. 
H.  E.  Summers,  entomologist.     Appointed  1888;  resigned  1890. 

Annual  Report,  1888,  p.  17:    Report  of  Entomologist.     Annual  Report,  1889, 
pp.  13-14:  Report  of  Entomologist. 
H.  E,  Summers,  consulting  entomologist.     Appointed  1890;  resigned  1891. 

Special  Bulletin  E,  July,  1890:  The  Cotton  Worm  and  Hessian  Fly.     Annual 
Report,   1890,  p.  14:    Report  of  Entomologist.      Bulletin   No.    1,  vol.   iv, 
January,  1891,  pp.  32-33:  The  Glassy-winged  Soldier  Bug.     Bulletin  No.  3, 
vol.  IV,  July,  1>'91:  Heteroptera  of  Tennessee. 
C.  E.  Chambliss,  clerk  and  librarian.     Appointed  1892. 

Bulletin  No.  1,  vol.  iv,  January,  1893:  Some  Injurious  Insects  of  the  Apple. 
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Texas  Station,  College  Station,  Tex, 
M.  Francis,  veterinarian.     Appointed  1888. 

Annual    Report,    1888,    pp.   45-49:     The    Screw    Worm.      Bulletin  No.    12, 
September,  189C:  The  Screw  Worm. 
C.  Curtice,  special  agent. 

Bulletin  No.  24,  December,  1892:  The  Cattle  Tick. 
I.  H.  Council,  director.     Appointed  1893. 

Annual  Report,  1893,  pp.  364-367:  Grasshoppers  in  Central  Texas, 

Utah  Station,  Logan,  Utah. 
E.  S.  Richman,  horticulturist  and  entomologist.     Appointed  1888. 
Bulletin  No.  14,  June,  1892,  pp.  7-11:  Injurious  Insects. 

Vermont  Station,  Burlington ,    Vt. 
G.  H.  Perkins,  entomologist.     Appointed  1888. 

Bulletin  No.  11,  .Tune,  1888 :  Tent  Caterpillars.  Bulletin  No.  12,  August,  1888, 
pp.  3-5:  Insecticides.  Annual  Report,  1888,  pp.  128-139:  Certain  Injurious 
Insects.  Annual  Report,  1889,  pp.  145-163:  Report  of  Entomologist.  Annual 
Report,  1891,  pp.  144-159:  The  White  Grub  and  Insecticides. 

Virginia  Station,  Blacksburg,  Va. 

W.  B.  Alwood,  vice-director,  horticulturist,  entomologist,  and  mycologist.     Ap- 
pointed 1889. 

Annual  Report,  1889,  pp.  7 :  Report  of  Entomologist.  Annual  Report,  1890, 
pp.  8-9 :  Report  of  Entomologist.  Annual  Report,  1892,  p.  8 :  Report  of  En- 
tomologist. Bulletin  No.  24  (new  series),  January,  1893:  Injurious  Insects 
and  Remedies. 

Washington  Station,  Pullman,  Wash. 
J.  O'B.  Scobey,  agriculturist.     Appointed  1891 ;  resigned  1892. 

Bulletin  No.  4,  May,  1892:  Wireworms. 
C.  V.  Piper,  entomologist.     Appointed  1892, 

Bulletin  No.  7,  January,  1893 :  Pea  Weevil  and  Cottony  Maple  Scale. 

West  Virginia  Station,  Morgantown,  W.  Va. 
A.  D,  Hopkinij,  entomologist.     Appointed  1890. 

Annual  Report,  1890,  pp.  145-180:  Report  of  the  Entomologist,  Bulletin  No, 
14,  February,  1891 :  Farm  and  Garden  Insects  and  Remedies,  and  Notes  of 
the  Season.  Bulletin  No.  15,  March,  1891 :  Raspberry  Gouty-gall  Beetle, 
Bulletin  No.  16,  April  1891:  Insects  of  Yellow  Locust.  Bulletin  No.  17, 
May,  1891 :  Insects  of  Black  Spruce.  Bulletin  No.  21,  April,  1892,  pp.  151- 
160:  Injurious  Insects.  Bulletin  No.  31,  April,  1893:  Catalogue  of  West 
Virginia  Scolytida3  and  Their  Enemies.  Bulletin  No.  32,  May,  1893:  Defects 
in  Wood  Caused  by  Insects.  Bulletin  No.  36,  February,  1894:  Black  Holes 
in  Wood. 

Wisconsin  Station,  Madison,  Wis. 

E.  S.  Goff,  horticulturist.     Appointed  1889. 

Annual  Report,  1891,  pp.  162-175:  A  New  Method  of  Applying  Kerosene  for 
Insects.  Bulletin  No,  35,  April,  1893,  pp.  3-15:  Insects  Injurious  to  Cran- 
berries. 

Wyoming  Station,  Laramie,  Wyo. 

F,  J.  Niswander,  entomologist  and  superintendent  of  farms.     Appointed  1891. 

Bulletin  No.  2,  August,  1891:  Plant  Life.  Annual  Report,  1891,  pp,  112-114: 
Report  of  Entomologist.  Bulletin  No.  7,  July,  1892:  Insecticides.  Annual 
Report,  1892,  pp.  16-17:  Report  of  Entomologist.  Annual  Report,  1893, 
pp,  11-13 :  Report  of  Entomologist, 
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On  the  conclusion  of  the  reading  of  the  address,  Mr.  Lintner  moved 
that  the  thanks  of  the  Association  be  extended  to  the  President  for  the 
admirable  review  of  the  history  and  present  standing  of  economic  ento- 
mology the  world  over  which  he  had  presented,  stating  that  while 
American  entomologists  were  tolerably  familiar  with  the  work  in  eco- 
nomic applications  of  the  sciencein  this  country,  the  foreign  status  was 
unknown  to  them,  and  hence  the  presentation  of  the  condition  of  the 
science  abroad  was  of  especial  importance  and  value.  The  motion  was 
put  by  Mr.  Lintner  for  the  President,  and  carried  unanimously. 

lieports  from  officers  followed.  The  Secretary,  ]Mr.  Ciillette,  an- 
nounced by  letter  that  he  would  not  be  able  to  be  present  at  the  meet- 
ings this  year,  and  tiled  an  expense  account  for  priutiug  circulars  and 
programmes,  amounting  to  $7.14. 

The  following  active  members  were  elected : 

Proposed  by  Mr.  Howard  :  F.  C.  Test,  C.  E.  Chambliss,  and  H.  G. 
Hubbard,  all  of  the  Department  of  Agriculture,  Washingt<m,  D.  C. 

Proposed  by  Mr.  G.  C  Davis:  Victor  H.  Lowe  and  F.  A.  Sirrine, 
•both  of  Jamaica,  N.  Y. 

Mr.  Walter  W.  Froggatt,  of  the  Technological  Museum,  Sydney,  New 
South  Wales,  was  proposed  by  Mr.  Ashmead  for  foreign  membership; 
and  the  following  persons  were  x>roposed  for  foreign  membership  by 
Mr.  Howard: 

Charles  Wliiteliead,  Banning  House,  Maidstone,  Kent,  England. 

George  H.  Carpenter,  Science  and  Art  Museum,  Dublin,  Ireland. 

Dr.  Geza  Horvatb,  Ministry  of  Agriculture,  Budapest,  Austria. 

Prof.  A.  Targioni-Tozzetti,  R.  Staz.  d.  Entoiu.  Agrar..  Firenze,  Italy. 

Prof.  A.  Giard,  14  Kue  Stanislas,  Paris,  France. 

M.  J.  Dauysz,  Laboratoire  de  Parasitologie,  Bourse  <1<'  Coinuierce,  Paris. 

Dr.  J.  Ritzema  Bos,  Wageniugen,  Netherlands. 

Mr.  Sven  Lanipa,  Entomologist,  Department  of  Agriculture,  Sti  ckholm,  Sweden. 

Dr.  N.  Cholodkowsky,  Institut  Forestier,  St.  Petersburg,  Russia. 

Dr.  K.  Liudemann,  Landwirthschaftliche  Akademie,  Moscow,  Russia. 

Prof.  A.  Portscbinsky,  Bur.  Entom.  Minist('r<'  de  I'Agric,  St.  Petersburg,  Russia. 

Mr.  E.  C.  Reed,  Bauos  de  los  Cauquenos,  Chile. 

On  motion  of  Mr.  Smith,  the  President  and  Secretary  Avere  consti- 
tuted the  programme  committee  for  the  meeting.  Mr.  Smith  extendc  d 
an  invitation  to  the  Association  to  visit  his  laboratories  at  New  l^runs- 
wick,  N.  J.,  on  the  10th  instant. 

The  following  paper  by  Mr.  Smith  was  then  i»resented: 

BISULPHIDE  OF  CARBON  AS  AN  INSECTICIDI 

]iy  .1.   B.  Smith,  A>(r  nnnixirick,  A'.  ./. 

Bisulphide  of  carbon  as  an  insecticide  of  very  limited  range  has 
been  known  for  many  years;  but  for  ordinary  field  crops  it  has  not 
been  in  general  use.  Tn  the  1893  meeting  of  the  Association  of  Eco- 
nomic Entomologists,  Prof.  Garman  mentioned  that  he  had  used  it  in 
the  garden,  covering  melon  vines  with  a  tub  an<l  allowing  a  ([uantity  of 


.    109 

the  bisulpliide  to  evaporate,  destroying  thereby  the  aphide.s  infesting 
the  vines.  This  interested  me  greatly,  because  the  melon  louse,  Aphis 
cucumeris  Forbes,  is  at  times  a  most  destructive  ])est  in  parts  of  New 
York  and  New  Jersey,  and  one  of  the  most  difticult  to  deal  with,  owing 
to  the  fact  that  the  leaves  are  close  to  the  ground  and  that  they  curl  as 
soon  as  seriously  affected,  making  it  simply  impossible  to  reach  them 
all,  even  with  an  underspray  nozzle.  A  lot  of  pot  grown  plants  be- 
coming badly  infested  with  apliides  in  the  botanical  laboratoiy,  I  made 
a  series  of  exi)eriments,  which  were  not  recorded,  but  which  deter- 
mined tliat  the  liquid  evaporated  slowly,  that  it  killed  plant-lice  very 
readily,  and  that  it  killed  plants  with  equal  facility  if  used  in  any  large 
quantity.  The  appearance  of  the  lice  on  cantaloupe  and  citron  melons 
in  New  Jersey  gave  me  an  opportunity  of  making  experiments,  and  Mr. 
Howard  G.  Taylor,  of  Riverton,  N.  J.,  kindly  permitted  me  to  kill  as 
many  hills  as  mi  glit  be  necessary  to  carry  them  on.  I  procured  a  dozen 
wooden  bowls  thirteen  inches  in  diameter  and  six  inches  deep,  inside 
measurement,  and  a  series  of  small,  graduated  tumblers,  in  which  "1 
teaspoonful"  and  "  1  dram"  corresponded.  To  get  at  the  rate  of  evapo- 
ration I  ])Oured  1  dram  into  a  graduate  and  left  it  exposed;  but  placed 
in  a  shaded  spot.  It  required  fifteen  minutes  to  disappear  completely. 
Eleven  badly  infested  hills  were  then  covered  by  bowls,  the  vines  being 
crowded  under  when  necessary,  and  1  dram  in  a  graduate  was  placed 
under  each.  At  the  end  of  twenty  minutes  I  lifted  one  bowl,  found 
that  less  than  half  the  material  had  evaporated:  that  all  the  Coccinel- 
lidfe  were  dead,  the  snuUI  lice  dying,  and  the  Diabrotica,  ants,  and  large 
viviparous  aphides  were  yet  all  alive.  Ten  minutes  later  there  was 
little  change.  At  the  end  of  three  fourths  of  an  hour,  though  scarcely 
more  than  half  the  liquid  was  gone,  all  save  a  few  of  the  mature,  wing- 
less, viviparous  females  were  dead.  In  one  hour  there  was  yet  liquid 
iu  all  the  graduates;  but  all  the  aphides  were  dead,  or  appeared  so. 
To  test  the  matter,  all  the  hills  treated  were  marked  to  be  examined 
later.  Another  series  of  infested  hills  was  selected;  but  the  experi- 
ment was  varied  by  using  2  drams  of  bisulphide  in  some  cases,  using 
a  shallow  saucer  iu  others,  pouring  the  liquid  on  the  ground  in  two 
cases,  and  covering  other  hills  with  large  S(}uare  boxes,  some  of  them 
anything  but  tight.  All  coverings  were  left  on  for  one  hour,  undis- 
turbed. Examined  first  a  square  box  covering  a  shallow  saucer  with 
2  drams  of  bisulphide;  found  this  all  evaporated  and  every  aphis 
killed.  The  bowls  covering  the  saucers  in  which  1  dram  was  used 
showed  like  results.  Two  scpiare  boxes  which  were  not  tight,  covering 
graduates  with  2  drams  of  liquid,  had  all  insects  unaffected  and  the 
material  scarcely  half  gone.  The  two  bowls  under  which  the  bisulphide 
was  poured  ou  the  ground  were  then  lifted  and  all  the  aphides  were 
found  dead.  All  the  other  hills  covered  by  bowls  showed  all  the  lice 
dead  and  not  all  the  bisulphide  evaporated.  The  hills  first  treated 
were  again  examined  and  there  was  no  sign  of  recovered  life  anywhere 
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visible.  Bowls,  graduates,  and  bisulphide  were  left  with  Mr.  Taylor, 
and  all  the  treated  hills  were  marked  for  later  examination  and  to  note 
the  effects  of  tlie  chemical.  The  experiments  were  made  in  the  middle 
of  a  very  hot  day,  the  thermometer  ^l^°  in  the  shade,  little  or  no  wind 
blowing,  and  the  sand  so  hot  that  it  burned  through  shoe  soles  and 
could  scarcely  be  handled  more  than  a  few  moments  at  a  time.  Many 
of  the  hills  showed  the  edges  of  the  leaves,  when  the  covers  were 
removed,  yellowed  and  set  with  numerous  drops  of  a  clear  liquid.  I 
feared  permanent  injury,  but  instructed  Mr.  Taylor  if  he  found  that 
the  plants  died  to  continue  his  work  before  the  sun  was  high  or  after 
it  was  quite  low.  He  wrote  me  under  date  of  July  19:  "The  hills  you 
treated  when  here  last  started  to  grow  nicely,  except  the  two  hills 
where  the  carbon  was  poured  on  the  ground;  that  killed  them.  The 
treated  hills  showed  no  lice  at  last  examination."  I  am  quite  satisfied, 
from  the  experiments  above  recorded  and  from  others  that  were  not 
recorded,  but  were  simply  made  to  settle  practical  questions,  that  in 
melon  fields  at  least  bisulphide  of  carbon  can  be  used  satisfactorily  and 
effectively.  It  has  the  enormous  advantage  of  reaching  everything  on 
all  jjarts  of  the  plant,  not  a  specimen  escaping.  With  a  stock  of  from 
50  to  100  light  covering-boxes  about  18  inches  in  diameter,  as  many 
shallow  dishes,  and  a  bottle  of  bisulphide  the  infested  hills  in  a  field 
ean  be  treated  in  a  comparatively  short  time. 


Mr.  South  wick  coincided  with  the  author  of  the  i)aper  in  the  impor- 
tance and  value  of  prompt  preventive  measures,  and  stated  that  he  was 
especially  interested  in  the  use  of  bisulphide  of  carbon,  which  he  had 
employed  in  his  work  in  Central  Park  since  1884.  He  referred  to  a  new 
wash,  a  combination  of  bisulphide  with  "  jwlysolve, "  which  he  used  in 
the  form  of  an  emulsion.  He  stated,  however,  that  "polysolve"  was 
no  longer  being  manufactured,  but  thought  its  place  might  be  taken  by 
kerosene  emulsion.  In  reply  to  a  question  by  Mr.  Lintner,  Mr.  Smith 
stated  that  he  had  made  his  experiments  when  the  runners  had  reached 
a  length  of  5  or  6  inches,  and  he  urged  a  prompt  use  of  the  insecticide 
on  the  first  ai)pearance  of  the  lice.  Mr.  Lintner  suggested  the  use  of 
cloth  coverings,  in  lieu  of  the  heavier  and  more  clumsy  wooden  boxes. 
Prof.  Galloway  said  that  the  formation  of  globules  of  liquid  on  the 
leaves,  referred  to  by  Mr.  Smith,  was  due  to  the  reduction  of  temper- 
ature caused  by  the  evaporation  of  the  bisulphide,  and  that  this  source 
of  possible  injury  might  be  avoided  by  making  the  applications  in  the 
early  morning  or  late  in  the  evening,  when  the  surrounding  temperature 
was  much  lower.  He  referred  also  to  the  protection  cloth  which  is  used 
by  seedsmen,  and  which  is  treated  with  oil  so  as  to  be  practically  air- 
tight, and  suggested  its  use  for  coverings,  in  lieu  of  wooden  boxes  or 
bowls.    Mr.  Smith  stated  that  some  of  the  boxes  used  by  him  were  very 
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loosely  constructed,  and  in  these  cases  the  2  ounces  of  bisulpliido  used 
had  not  been  effective  against  the  lice.  Mr.  Howard  stated  that  Gar- 
man's  original  suggestion  of  the  use  of  a  washtub  which  would  inclose  a 
vine  of  considerable  size  by  drawing  in  the  runners  was  a  very  practi- 
cal one,  especially  iu  the  case  of  small  garden  patches.  Mr.  Smith 
urged  the  advisability  of  very  prompt  action  iu  the  case  of  the  melon 
louse,  instancing  the  comparative  ease  with  which  it  could  be  stamped 
out  when  it  tirst  appeared  on  young  plants  having  but  three  or  four 
leaves.  This,  he  said,  would  require  a  very  much  smaller  covering  and 
less  bisulphide.  He  also  thought  it  possible  that  paper  boxes  could  be 
obtained  very  cheaply  in  nests,  and  could  be  employed  to  inclose  the 
vines.  Mr.  Saunders  said  that  paper  caps  were  made  for  the  use  of 
farmers,  to  protect  their  haycocks,  and  he  thought  the  same  factories 
would  make  smaller  caps  for  the  use  suggested  by  Mr.  Smith,  and  prob- 
ably at  a  very  slight  cost.  In  reply  to  a  question  by  Mr.  Hopkins  as  to 
the  effect  of  bisulphide  on  the  natural  enemies  of  the  Aphis,  Mr.  Smith 
replied  that  he  placed  no  importance  whatever  on  the  action  of  natural 
enemies,  and  was  quite  indifferent  as  to  the  effect  of  the  applications 
on  them,  believing  that  natural  enemies  were  rarely,  if  ever,  of  any 
economic  importance,  or  appeared  in  numbers  sufficient  to  keep  injuri- 
ous insects  in  check  until  after  the  main  damage  had  been  done.  Mr. 
Marlatt  referred,  in  this  connection,  to  the  frequent  receipt  by  the 
Department  of  Agriculture,  during  July  of  the  present  year,  of  samples 
of  leaves  of  melon  covered  with  aphides,  which  were  in  every  instance 
so  extensively  parasitised  that  scarcely  an  unaffected  louse  could  be 
found;  and  he  urged  that  this  seemed  to  be  a  case  of  very  substantial 
benefit  accruing  from  the  presence  of  parasitic  enemies. 

Mr.  Smith  again  stated  that  the  parasite  was,  generally  speaking, 
too  late  in  its  appearance,  and  that  great  injury  was  always  done 
before  any  effective  stay  iu  the  multiplication  of  the  pest  was  brought 
about. 

Mr.  Howard  said  that  one  practical  point,  at  least,  resulted  from 
the  presence  of  the  parasite  as  described  on  the  samples  referred  to, 
and  that  was  that  it  obviated  the  necessity  of  detailing  any  remedial 
treatment  in  reply  to  correspondents  sending  such  samples,  it  being 
only  necessary  to  state  that  by  the  time  the  reply  was  received  the 
insect  pest  would  have  been  entirely  exterminated  by  the  parasite. 

Some  general  discussion  of  the  relations  of  parasites  to  injurious 
insects  followed.  Mr.  Howard  wished  Mr.  Smith,  iu  his  future  work, 
to  note  the  exact  temperature  and  the  effect  of  heat  on  the  aphides, 
referring  to  the  occasional  sudden  destruction  of  these  insects  by  the 
very  warm  July  days  in  Washington. 

Mr.  Saunders  suggested  experimenting  to  determine  the  relative 
effect  on  plants  of  rapid  evaporation  of  bisulphide  on  hot  earth  or 
sand,  or  the  probably  slower  evaporation  on  cool  soil,  or  the  still 
slower  evaporation  in  graduates. 
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Mr.  Smith  thought  it  wouhl  be  advisable  to  make  tests  in  the  direc 
tioiis  suggested,  and  also  lefeiied  to  the  results  of  experiments  cou- 
dncted  by  himself  against  ants  with  bisulphide  of  carbon,  which 
indicated  that  this  substance  was  not  necessarily  injurious  to  vegeta- 
tion; and  in  fact  had  resulted  in  a  more  healthy  and  vigorous  growth 
of  grass  on  the  soil  treated. 

Mr.  Davis  reported  the  use  of  this  substance  to  destroy  woodchucks 
in  Michigan. 

Mr.  Lintner  made  some  incpiiries  as  to  the  effect  of  bisulphide  on 
grain  when  used  in  quantity  to  destroy  stored  grain  pests. 

Mr.  Smith  replied  that  the  only  information  he  had  on  this  matter 
was  derived  from  the  experiments  conducted  by  Mr.  Webster;  lie  had 
had  no  personal  experience.  He  said  that  he  ordinarily  recommended 
exposing  peas  or  beans  for  two  hours  to  the  vapor  of  bisuli^hide,  and 
that  in  the  case  of  stored  grain,  a  definite  amount  be  placed  on  the 
surface  of  the  grain. 

Mr.  Saunders  said  that  seedsmen  usually  exposed  their  stock  to  the 
vapors  of  bisulphide  for  from  five  to  six  hours. 

AFTEHNOOX  SESSION,  AUGUST  14,  1S94. 

On  motion  of  Mr.  Smith,  the  reading  of  the  minutes  of  the  morning 
session  was  deferred. 

Mr.  Smith  i)resented  the  following  report  from  the  committee  ap- 
pointed last  year  on  cooperation  among  station  entomologists:. 


REPORT  OF  COMMITTEE  ON  COOPERATION  AMONG  STATION  ENTO 
MOLOGISTS. 

Yoar  committee,  to  whom  was  intrusted  the  duty  of  preparing  a  plan  for  coopera- 
tion among  the  members  of  the  Association  and  of  proposing  legislation,  would 
report  as  follows : 

We  would  recommend  that  certain  lines  of  work  be  arranged  for,  to  be  carried  on 
in  cooperation,  and  that  in  order  to  facilitate  the  work  in  these  lines  there  be  three 
standing  committees  appointed,  consisting  of  one  member  each:  One  to  take  charge 
of  the  subject  of  Life  History  and  Geographical  Distribution ;  the  sec<md  to  have 
charge  of  the  subject  of  Insecticides  and  Insecticide  Machinery ;  the  third  to  j)ro- 
pose  Legislation  and  direct  the  efforts  to  secure  legislative  action. 

I)UTIi:S    OF    COMMITTKKS. 

The  Committee  on  Coiiperation  iu  regard  to  Life  Histories  and  (ieograi)hical 
Distribution  shall  designate  such  species  of  insects  as  may  be  determined  upon  for 
the  joint  investigation  of  entomologists  of  certain  States,  having  in  view  the  species 
having  wide  economic  imi)ortance  and  which  it  is  desirable  to  investigate  in  the 
Aarious  States,  either  because  of  their  local  importance  or  lack  of  knowledge  con- 
cerning thein ;  that  all  the  entomologists  located  within  the  range  of  such  species 
give  as  much  attention  to  observations  upon  them  as  possible  and  present  the 
results  of  these  observations  at  the  close  of  the  season  to  the  standing  comiiiittee,  who 
shall  combine  such  reports  into  a  symposium  on  the  species  to  be  published  by  the 
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AsBOciation  and,  if  practicable,  publish  as  a  conjoint  work  in  each  of  tlie  stations 
where  the  insects  have  been  studied,  or  a  condensed  summary  of  tlie  results  showing 
all  points  which  have  been  decided  by  the  agreement  of  observers  at  different  points 
which  are  still  in  doubt  or  upon  which  observations  still  differ,  and  especially  such 
points  as  indicate  variation  due  to  climatic  or  other  physical  conditions;  that  spe- 
cies in  certain  groups  be  selected  from  year  to  year  for  the  purpose  of  obtaining 
their  geographic  range,  their  ability  to  extend  their  range,  and  especially  with 
reference  to  invading  species  to  determine  the  rate  of  progress,  indicate  the  time  at 
which  they  may  occur  in  various  portions  of  the  country,  determine  their  relation 
of  distribution  to  food  plants;  such  observations  to  be  arranged  for  publication  by 
the  committee  or  some  member  of  tlie  Association  selected  by  them. 

That  the  Committee  on  Cooperation  on  Insecticides  and  Insecticide  Machinery 
ai range  for  the  joint  tests  of  insecticides  under  the  following  regulations  or  such 
modified  rules  as  may  be  deemed  from  time  to  time  desirable  in  order  to  more 
effectually  provide  for  thorough  test  of  these  materials. 

WOKK    ON  INSECTICIDES. 

That  the  Association  prepare  and  publish  a  list  of  recognized  valuable  insecti- 
cides, with  condensed  formula-,  for  preparation,  which  may  be  considered  as  author- 
itative, and,  if  desired,  can  be  published  in  the  bulletins  of  each  station.  That  this 
list  be  enlarged  as  experience  warrants,  any  new  combination  or  preparation  pro- 
posed by  official  entomologists  being  added  after  trial  and  recommendation  by  at 
least  three  members. 

That  insecticides  protected  by  patent  or  trade-mark  be  recognized  and  admitted 
to  the  list  on  the  following  conditions : 

That  the  policy  of  the  Association  be  to  encourage  the  invention  of  insecticides 
and  their  sale  by  private  individuals  or  corporations,  inasmuch  as  private  enterprise 
may  often  reach  and  help  those  who  give  little  heed  to  official  reports. 

That  no  such  proprietary  insecticide  be  recommended  or  placed  on  the  Association 
list  until  it  has  received  sanction  of  the  requisite  committee  or  number  of  mem- 
bers, such  sanction  taking  into  account  the  effectiveness  of  preparation  for  purposes 
claimed  by  manufacturers  and  its  cost  as  compared  with  standard  preparations  or 
the  cost  of  its  probable  ingredients. 

That  at  any  time  when  there  is  reason  to  believe,  from  reports  of  users  or  other- 
wise, that  such  i)reparation  is  not  kept  up  to  its  original  standard,  or  claims  are 
made  for  it  that  are  unwarranted,  it  may  be  reexamined  by  use  of  samples  secured 
in  open  market,  and,  if  found  deficient,  the  preparation  dropped  from  the  list  with 
public  announcement  of  the  action  and  notice  to  all  membei's  of  this  Association. 

That  manufacturers  desiring  the  recognition  of  the  Association  shall  permit  tlie 
selection  of  samples  secured  at  various  points  in  open  market  and  their  trial  by  a 
committee  of  three  or  by  three  separate  stations,  who  shall  send  their  sealed  reports 
to  the  proper  officer  of  the  Association. 

That  the  same  regulations  apply  to  testing  machinery,  nozzles,  etc.,  except  that  in 
case  of  expensive  machinery  dift'erent  stations  may  combine  to  share  expense  or, 
with  proper  care  to  secure  the  grade  of  apparatus  regularly  put  on  market,  machin- 
ery may  be  received  by  loan  from  manufacturers  for  experiment,  the  results  to  be 
received  by  the  Association. 

The  Committee  on  Legislation  shall  agree  upon  some  form  or  act  which  may  be 
considered  as  applicable  to  the  majority  of  States  and  direct  their  efit'orts  to  secure 
the  adoption  of  such  laws  iu  the  various  States,  it  being  the  opinion  of  this  committee 
that  such  laws  Ije  made  in  such  form  as  to  apply  to  common  destructive  species  for 
which  well-known  remedies  can  be  prescribed,  and  that  the  experiment  stations  in 
each  State  should  issue  from  time  to  time,  as  occasion  might  reijuire,  bulletins  con- 
taining a  copj'  of  the  State  law,  a  list  with  concise  description  of  those  insects 
recognized  as  public  nuisances  and  for  which   definite  and  effective  measures  of 
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treatment  are  known,  along  with  explicit  directions  for  the  application  of  such  meas- 
ures. That  the  enforcement  of  such  laws  be  made  to  rest  upon  some  local  authority 
and  a  provision  that  no  person  can  enforce  it  against  another  unless  he  can  show 
conclusively  tliat  he  has  himself  carried  out  the  intent  of  the  act  upon  his  own  prem- 
ises. That  said  committee  shall  examine  and  report  upon  the  desiraV)ility  of  intro- 
ducing more  instruction  in  entomology  in  public  schools  or  means  li.\  which  to  secure 
better  information  among  the  people  regarding  haliits  and  importance  of  insects. 

Herbert  Osborn,  Chairman. 
John  B.  Smith 
H.  Garman. 


On  motion  of  Mr.  Southwick  the  report  was  accepted,  and  on  motion 
of  Mr.  Smith  it  was  ordered  printed,  so  that  an  opportunity  might  be 
afforded  members  to  examine  it  carefully  and  act  on  its  adoption  at  the 
meeting  of  next  year. 

The  President  read  a  letter  from  Miss  Eleanor  A.  Ormerod,  express- 
ing her  regret  that  she  was  unable  to  be  present  at  the  meeting  and 
take  part  in  the  discussions. 

The  following  paper  by  Mr.  J.  M.  Aldrich  was  read,  in  the  absence  of 
the  author,  by  Mr.  Davis : 

SPRAYING  WITHOUT  A  PUMP— PRELIMINARY  NOTICE. 

By  J.  M.  Aldrich,  Moscotv,  Idaho. 

We  are  indebted  to  Prof.  Goff,  of  Wisconsin,  for  the  demonstration 
of  the  fact  that  kerosene  may  be  so  mixed  with  water  at  the  instant  of 
passing  through  the  nozzle  that  the  making  of  kerosene  emulsion  is 
thereby  superseded.  His  appliance  for  mixing  is  so  arranged  that  the 
suction  of  the  piston  stroke  draws  on  both  the  water  and  the  kerosene 
supply,  the  latter  being  i)artially  cut  off  by  a  stopcock  to  mingle  the 
two  fluids  in  the  correct  proportions.  The  kerosene  undoubtedly 
remains  in  large  globules  while  passing  to  the  nozzle,  in  going  through 
which  it  is  so  finely  divided  and  mixed  with  the  water  that  its  action 
upon  insects  and  foliage  is  the  same  as  that  of  kerosene  emulsion. 

Another  way  of  effecting  the  same  result  I  would  suggest,  as  follows  : 
Taking  the  Nixon  Climax  nozzle  as  an  example,  the  water,  before  strik- 
ing the  screen,  passes  with  great  force  through  a  small  aperture.  Let  a 
small  brass  tube,  connecting  with  the  kerosene  supply  by  a  rubber 
extension,  be  introduced  through  the  base  of  the  nozzle  and  continued 
forward  into  the  center  of  the  before-mentioned  aperture,  which  would 
have  to  be  somewhat  enlarged  to  still  throw  the  same  quantity  of 
water.  Now  the  action  of  the  rapidly  passing  water  will  be  to  draw  in 
the  kerosene,  and  the  result,  I  apprehend,  will  be  the  same  as  in  the 
Goff  method.  In  this  case,  however,  water  under  pressure  is  all  that 
is  required;  the  nozzle  does  the  rest.  Hence,  in  cities  and  towns  hav- 
ing municipal  water  supply  this  nozzle  attached  to  the  ordinary  lawn- 
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watering  hose  will  be  sufiQcient  to  entirely  replace  the  spray  pump. 
The  arsenites  may  be  used  in  the  same  way  as  lierosene,  using  a 
mixture  stronger  than  the  standard  and  allowing  it  to  be  diluted  in  pass- 
ing through  the  nozzle.  A  stopcock  on  the  inlet  tube  will  graduate 
the  j)roportions,  as  with  kerosene.  Perhaps  an  apology  is  due  the  Asso- 
ciation for  presenting  this  suggestion  before  I  have  actually  proved  its 
utility.  I  am  now  having  nozzles  made  for  experiment,  and  will  be 
able  to  give  a  definite  report  later. 


Mr.  Smith  asked  if  others  had  had  experience  with  the  combination 
pump  which  was  being  put  on  the  market  by  the  Deming  Company, 
and  said  that  his  experience  with  it  had  not  been  satisfactory. 

Mr.  Marlatt  said  that  in  his  paper,  which  was  to  follow,  some  experi- 
ments with  this  pump  were  detailed  which  would  answer  the  question 
of  Mr.  Smith. 

Mr.  Marlatt  then  read  the  following  paper: 

NOTES  ON  INSECTICIDES. 

By  C.  L.  Marlatt,  Washington,  D.  C. 

So  much  has  been  written  about  insecticides  in  the  publications  of  the 
various  experiment  stations  and  those  of  our  Entomological  Division  at 
Washington,  and  they  have  so  frequently  been  a  subject  of  discussion 
at  the  meetings  of  this  Society,  that  one  might  infer  that  enough  experi- 
ence had  been  accumulated  and  information  gained  to  enable  us  to 
arrive  at  definite  conclusions  in  the  use  of  the  more  imj)ortant  insecti- 
cides against  the  leading  injurious  insects.  It  must,  however,  be 
strongly  impressed  on  every  member  of  the  Society  who  is  engaged  to 
any  extent  in  personal  experimentation  and  actual  field  operations 
against  insects  that  the  subject  is  still  far  from  being  exhausted,  and 
that  every  season's  experience  develops  a  host  of  new  facts  and 
methods  of  greater  or  less  value.  It  is  not  sufficient  to  know  that  ker- 
osene enuilsion  or  resin  wash  will  destroy  certain  classes  of  insects  or 
insects  in  certain  stages  of  development,  and  that  they  are  not  gener- 
ally injurious  to  foliage,  but  it  is  necessary  to  know  also  the  minute 
particulars  of  time,  weather  conditions,  and  conditions  of  the  insect 
which  will  most  conduce  to  successful  treatment.  As  an  illustration 
of  this,  the  various  scale  insects  which  have  always  been  leading  pests 
in  subtropical  regions,  and  are  rapidly  gaining  importance  also  in  the 
north,  are,  generally  speaking,  invulnerable  to  insecticide  action  in  any 
strength  which  may  be  safely  applied  during  the  growing  season  after 
the  covering  scales  are  once  well  formed;  and  these  insects  can,  there- 
fore, only  be  successfully  treated  immediately  after  the  young  are  dis- 
closed. The  farmer  or  fruit-grower,  without  the  aid  of  a  hand  lens,  can 
5216— Ko.  2 5 
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hardly  deteniiiiie  this  point,  and  ordinarily  will  not  take  the  trouble 
to  do  so.  It  is,  therefore,  important  to  be  able  to  give  him  the  exact 
dates  between  which  to  make  the  application.  Some  species  again  dis- 
close their  young  over  a  period  of  three  or  four  weeks,  rendering  it 
necessary  to  make  several  applications  within  this  period.  This  is  the 
case  with  the  San  Jost'  scale,  and  holds  generally,  though  perhaps  not 
covering  (piite  so  long  a  period,  with  most  other  common  scale  insects. 
With  some  few  of  these  the  young  appeUr  almost  at  once,  and  for  these 
a  single  application  is  sufficient.  An  example  of  this  is  seen  in  the 
new  peach  scale,  Diaspis  lanatus,  which  was  described  in  a  recent 
number  of  Insect  Life.  Different  insects  require  different  strengths, 
and  plants  at  different  seasons  of  the  year  will  show  considerable  vari- 
ation in  the  strength  of  insecticide  which  may  be  safely  applied.  The 
effect  of  weather  conditions,  rains,  hot,  bright  sunshine,  etc.,  can  only  be 
determined  by  actual  experimentation.  To  get  at  these  various  points 
requires  very  considerable  field  experience,  by  observers  who  are  will- 
ing to  note,  and  capable  of  noting  intelligently,  and  projjerly  interpret- 
ing, the  reasons  for  any  outcome. 

The  following  notes  on  insecticides  cover,  first,  some  experiences  in 
the  use  of  old  and  standard  mixtures,  and,  second,  experiments  with 
little-tried  and  some  new  combinations.  In  the  first  series  the  notes 
refer  almost  solely  to  the  kerosene  mixtures  and  resin  washes  and  to 
the  use  of  these  insecticides  against  scale  insects.  The  old  arsenicals 
1  have  not  discussed  to  any  extent,  as  their  use  is  much  better  under- 
stood, and  has  not  presented  the  difficulties  that  attend  the  use  of  the 
various  washes  designed  particularly  for  the  scale  insects  and  others  of 
similar  feeding  habits.  Among  these  I  am  more  than  ever  impressed 
with  the  superiority  of  the  emulsions  of  milk  or  soap  and  kerosene. 

1.   NOTES  OX  APPLICATIONS  OF  THE  STANDARD  INSECTICIDES. 

Effect  on  trees  and  foliage. — The  necessity  of  using  very  strong 
washes  for  most  scale  insects  (much  stronger  than  needed  for  unpro- 
tected insects,  such  as  plant  lice,  plant  bugs,  beetles,  and  larviE)  makes 
it  important  to  determine  just  how  strong  the  application  can  be  made 
without  injury  to  the  plant.  About  the  1st  of  May,  when  the  foliage 
was  in  the  vigor  of  its  early  growth,  a  number  of  plants — peach,  Japan 
quince,  elm,  i)ine,  and  strawberry — were  treated  with  the  following 
strengths  of  kerosene  and  whale-oil  soap  emulsions,  made  after  the 
standard  fornuila:  Diluted  (1)  with  2  parts  of  water,  (2)  4  parts  of 
water,  (3)  0  parts  of  water,  and  (4)  14  i)arts  of  water,  or  the  emulsion 
at  ^,  i,  i\,  and  /a  strength.  The  application  was  very  thorough,  and 
the  lind)s  and  twigs  were  thoroughly  wetted  by  immersion  in  the 
insecticide.  The  treatment  was  made  on  a  very  bright,  warm  day,  in 
the  early  afternoon.  No  rain  occurred  for  four  daj^s,  after  which  there 
were  heavy  rains.  No  injury  whatever  developed  in  the  case  of  the 
pine,  strawberry,  and  elm  with  any  of  the  strengths  used.     With  peach 
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the  injury  was  trifling,  a  very  small  jjercentage,  perhaps  1  or  2  per 
cent,  of  the  early  leaves  turned  yellow  and  fell  to  tlie  ground,  but  I  am 
inclined  to  believe  that  this  was  merely  the  normal  spring  shedding  of 
the  leaves,  which  is  seen  in  nearly  all  plants,  notably  in  the  box  elder; 
and,  in  fact,  it  was  about  as  noticeable  on  trees  untreated  as  on  the 
treated  trees.  In  the  case  of  the  Japan  quince,  however,  with  the  two 
stronger  mixtures,  namely,  those  with  one-third  and  one-fifth  kerosene 
emulsion,  a  few  yellow  spots  ai)peared  on  the  leaves,  and  later,  upon 
handling  the  limbs  treated  with  the  strongest  mixture,  about  one- 
fourth  of  the  leaves  were  found  to  fall  off  readily.  These  leaves,  while 
looking  comparatively  healthy  and  green,  had  evidently  been  injured 
more  than  their  surface  appearance  indicated.  With  number  2  this 
peculiarity  was  almost  unnoticeable,  and  with  3  and  4  no  injury  what- 
ever was  shown,  nor  did  any  further  injury  manifest  itself  throughout 
the  season  in  the  case  of  any  of  the  plants  treated. 

These  experiments  would  indicate  that  the  kerosene  emulsion  can  be 
applied  in  much  stronger  dilution  to  tender  foliage  of  growing  plants 
than  has  hitherto  been  supposed.  Later  in  the  season  applications 
were  made  to  a  large  number  of  peach  trees  at  the  standard  strength, 
namely,  diluted  with  9  parts  of  water,  with  no  injury  whatever  result- 
ing to  the  trees,  and  a  similar  result  attended  the  midsummer  appli- 
cation to  the  same  trees. 

Having  occasion  to  experiment  in  a  large  pear  orchard,  a  number  of 
mixtures  were  used  on  July  31  on  young  pear  trees.  The  foliage  was 
for  the  most  part  well  matured  and  hardened,  but  in  the  vigorous 
growth  of  the  young  trees  there  were  more  or  less  new  and  com- 
paratively tender  leaves.  The  mixtures  used  were  the  milk  emulsion, 
the  whale-oil  soap  emulsion,  standard  summer  resin  wash,  and  an 
emulsion  made  with  the  resin-wash  soap  and  kerosene.  The  emulsions 
were  all  used  diluted  in  two  strengths,  namely,  diluted  with  7  and  9 
parts  of  water,  and  the  kerosene  and  whale-oil  soap  emulsion,  diluted 
also  with  4^  iiarts  of  water.  None  of  these  washes  resulted  in  any 
injury  whatever  to  the  pear  trees,  and  their  application  was  very 
thorough,  even  to  the  point  of  excess. 

Some  young  trees  on  the  Department  grounds,  presenting  about  the 
same  conditions  of  foliage,  were  thoroughly  sprayed  with  the  milk 
emulsion  diluted  with  Bordeaux  mixture  to  the  standard  amount, 
namely,  1  part  to  9.  In  this  case  also  the  plants  suffered  no  injury 
whatever.  The  Euonymus  bushes  in  the  Department  grounds  were 
also  sprayed  with  various  strengths  of  the  kerosene  and  soai>  mixture, 
the  stronger  mixtures  being  twice  and  four  times  the  standard  strength, 
or  diluted  respectively  with  4^  and  2^  i^arts  of  water.  In  neither  case, 
however,  did  any  injury  result  to  the  plant,  and  the  stronger  mixture 
of  the  two  was  the  only  one  which  was  entirely  satisfactory  in  destroy- 
ing the  Euonymus  scale. 

I  have  considered  it  important  to  put  these  various  experiments  on 
record  to  emphasize  that  little  danger  attends  the  proper  application 
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of  a  well-made  emulsiou  and  the  possibility  of  using  much  stronger 
mixtures  than  has  hitherto  been  advised.  The  necessity  for  such 
strong  applications  will  be  appreciated  by  anyone  who  has  attempted 
to  eradicate  scale  insects  from  plants. 

Winter  applications. — Various  winter  .applications  have  been  recom- 
mended ibr  scale  insects,  notably  the  winter  resin  wash,  formulated  by 
Mr.  Coquillett,  and  the  lime-sulphur-salt  wash  which  has  been  claimed 
to  give  very  successful  results  in  California.  The  occurrence  of  a  new 
peach  scale  {Diaspis  lanatiis)  in  excessive  numbers  on  some  experi- 
mental peach  trees  iu  the  Department  grounds  gave  an  excellent 
opportunity  to  test  for  our  climate  the  winter  effect  of  various  washes. 
In  addition  to  the  two  washes  mentioned,  kerosene  and  whale-oil  soap 
emulsion  and  pure  kerosene  were  used.  The  applications  were  made 
during  January  and  February,  and  were  very  liberal,  the  bark  of  the 
trunks  and  larger  branches  to  which  the  scale  is  confined  being 
thoroughly  wetted  until  the  liquid  rau  down  on  the  ground  about  the 
bases  of  the  trees.  The  first  treatments  were  made  with  the  resin 
wash  and  the  lime-sulphur-salt  mixture.  Very  light  rains  fell  after 
the  applications  were  made,  but  not  sufticient  to  wash  the  lime  from 
the  trees  treated  with  this  mixture.  The  lime-sulphur-salt  mixture, 
two  months  after  the  application,  had  not  resulted  in  the  destruction 
of  a  single  scale;  the  resin  wash  at  standard  strength  had  killed  about 
LM)  per  cent,  and  at  double  strength  about  50  per  cent  of  the  scales, 
in  April,  or  a  month  after  the  last  examination,  the  amount  of  benefit 
was  unchanged,  except  that  perhaps  5  per  cent  of  the  scales  treated 
with  the  lime-sulphur-salt  mixture  were  dead. 

Another  series  of  exi^eriments  was  made  with  the  kerosene  mixtures, 
namely,  kerosene  emulsion  diluted  5  times,  diluted  2i  times,  undiluted 
emulsion,  and  the  pure  oil.  These  aijplicatious  were  made  March  10, 
and  five  days  later  no  injury  was  discovered  to  the  scales  in  the  case 
of  the  diluted  kerosene  emulsiou.  On  the  tree  to  which  pure  emulsion 
was  applied  the  insects  had  assumed  a  dull,  unhealthy  color,  and  the 
same  effect,  but  not  nearly  so  marked,  had  resulted  from  the  use  of 
the  pure  oil.  Five  days  later,  or  on  the  20th  of  March,  there  were  still 
no  certainly  dead  scales  iu  the  case  of  the  diluted  emulsions,  but  with 
the  pure  emulsion  the  scales  were  all  dead  and  rapidly  turning  black 
and  drying  up.  On  the  tree  treated  with  pure  kerosene  the  scales 
presented  nearly  the  same  condition  as  those  treated  with  pure  emul- 
sion, perhaps  10  per  cent  still  showing  some  signs  of  life.  About  the 
1st  of  April  an  examination  showed  that  the  5-tiines  diluted  emul- 
sion had  not  killed  a  single  scale.  The  2i-times  diluted  emulsion  had 
destroyed  about  10  per  cent  of  the  scales,  the  rest  being  apparently 
uninjured.  All  the  scales  were  dead  in  the  case  of  the  treatment  with 
pure  emulsion  and  with  kerosene  alone.  During  April  all  the  treated 
trees  bloomed  abundantly  and  did  not  show  any  injury  from  the  treat- 
ment. 
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These  experimeuts,  of  course,  are  too  limited  to  be  used  for  general 
deductions,  but  they  show  in  the  first  place  the  great  difficulty  of  kill- 
ing the  particular  scale  experimented  upon,  and  also  that  peach  trees, 
in  the  dormant  winter  condition,  can  stand  applications  to  the  trunk 
and  lower  limbs  of  excessively  strong  mixtures,  even  pure  kerosene 
oil,  with  no  great  danger.  The  fact  that  the  pure  emulsion  was  more 
prompt  in  its  effect  than  the  pure  oil  is  explained  by  the  fact  of  the 
emulsion  being  thicker  and  therefore  longer  in  drying  up,  while  the 
oil,  which  was  of  good  illuminating  quality,  evaporated  very  rapidly. 
The  use  of  applications  as  strong  as  the  last  two  can  hardly  be  recom- 
mended except  in  unusual  cases  of  injury,  where  the  "kill-or-cure" 
method  is  the  only  feasible  one.  Winter  treatment,  however,  will  be 
of  value  in  a  good  many  cases,  notably  with  plants  having  very  thick 
and  copious  leaf-growth,  rendering  it  impossible  to  spray  them  thor 
oughly  during  the  summer,  and  with  insects  the  life  history  of  which, 
and  the  nature  of  the  i)lant  they  infest,  make  summer  treatment  imprac- 
ticable or  unadvisable.  Winter  treatment  of  deciduous  trees  has  the 
advantage  also  that  it  requires  very  much  less  liquid  to  wet  a  tree. 

Experience  with  jmrticular  scale  insects. — Reference  has  already  been 
made  to  winter  treatment  for  the  new  peach  scale,  Diaspis  lanatns. 
Spring  or  summer  treatment  of  this  scale  was  very  satisfactory  in  its 
results.  In  the  first  place,  this  scale  was  very  uniform  at  Washington 
in  the  period  of  hatching,  the  first  young  appearing  April  30  and  prac- 
tically all  emerging  during  the  first  week  in  May.  The  standard  kero- 
sene-soap emulsion  was  applied  on  the  afternoon  of  May  7,  and  an 
examination  the  following  morning  showed  that  all  the  scales  which 
had  escaped  from  beneath  the  mother  scales  had  been  killed.  Most  of 
those  beneath  the  scales  were  also  destroyed,  the  general  escape  of 
the  larviB  having  loosened  the  old  scales  so  that  the  insecticide  pene- 
trated beneath  them.  Following  the  application  there  was  a  very  long 
period  during  which  no  rain  fell,  giving  the  insecticide  a  favorable 
opportunity  to  affect  the  plant,  but  no  injury  whatever  resulted.  The 
young  scale  insects  were  destroyed  in  twenty-four  hours,  and  after  this 
period  rain  would  have  been  of  advantage  in  freeing  the  plants  from 
further  action  of  the  oil.  The  application  was  not  repeated,  and  on 
the  22d  of  May  a  few  living  young  were  found  beneath  some  masses  of 
old  scales.  The  habit  of  the  young  of  this  species  seems  to  be  to  aban- 
don the  old  scale  and  seek  a  new  location  entirely  free  from  the  pro 
tection  of  the  mother  scale;  but  in  some  few  cases  this  had  not  been 
done,  and  young  i)rotected  under  masses  of  old  scales  had  escaped  the 
application.  A  few  old  scales  were  also  observed  at  this  date  still  liv- 
ing, and  without  any  signs  of  the  formation  of  eggs  in  their  ovaries.  I 
am  of  the  opinion  that  these  scales,  which  ultimately  died  before  mid- 
summer, weie  nonfertilized  females,  and  this  condition  accounts  for 
the  prolongation  of  their  existence. 
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About  the  1st  of  July  a  new  brood  appeared  in  comparatively  limited 
numbers  from  the  few  larvte  Avbicli  escaped  the  spring  treatment,  Tlie 
application  of  kerosene  was  repeated  on  Jul}'^  7  as  in  the  first  instance, 
and  a  similar  result  followed,  with  the  exception  that  it  seemed  to  have 
been  even  more  effectual,  and  no  living-  scales  whatever  were  discov- 
ered when  the  trees  were  examined  on  the  17th  and  at  various  later 
dates,  even  in  a  few  instances  where  the  young  had  remained  under 
the  old  scales.  The  above  experience  indicates  that  we  have  in  this 
new  peach  scale  an  insect  very  amenable  to  summer  treatment. 

Chionaspis  euonymi  Comst.  has  proven  troublesome  to  the  P^uonymus 
trees  on  the  Department  groujids  and  in  pri»vate  yards  in  the  city  of 
Washington.  A])plications  of  kerosene  emulsion  have  been  made  from 
time  to  time  to  eradicate  the  i)est.  When  these  applications  were  made 
ust  at  the  time  of  hatching  fairly  good  results  followed,  but  the  difti- 
culty  has  always  been  that  the  hatching  period  of  this  scale  extends 
over  a  number  of  weeks,  and  later  in  the  season  the  broods  become  so 
intermingled  that  all  stages  are  found  on  the  plants  together.  The 
ordinary  washes  are  totally  ineffective  on  half-grown  or  mature  insects 
of  this  species.  The  experiments  already  referred  to  show  that  it  takes 
a  strength  of  kerosene  emulsion  four  times  greater  than  that  ordinarily 
recommended  to  kill  the  adults,  and  this  can  be  applied  to  the  plants, 
at  least  in  their  mature  and  midsummer  condition,  without  injury. 
Applications  made  on  July  18,  on  a  scorching  hot  day,  were  not  fol- 
lowed by  rain  for  four  days.  Double  ordinary  strength,  namely,  1  part 
of  kerosene  to  4i  of  water,  resulted  in  the  death  of  75  per  cent  of  the 
adults.  Four  times  ordinary  strength,  or  diluted  with  2h  parts  of  water, 
resulted  in  the  death  of  90  per  cent  of  the  adults  and  young.  The  ordi- 
nary strength,  nine  times  diluted,  killed  nothing  but  the  newly-hatched 
young. 

Experiments  were  also  tried  on  the  oak  scale,  Asterodiasjns  quercicola 
Bouche,  the  young  of  which  began  to  ajipear  early  in  May,  The  worst 
infested  oak  was,  at  the  time  of  treatment,  just  exi^anded  into  full  leaf, 
and  the  foliage  was  excessively  delicate  and  tender.  The  application 
was  therefore  made  only  at  the  rate  of  1  part  of  the  emulsion  to  13 
parts  of  water.  This  resulted  in  the  death  of  all  the  young  which  had 
emerged  at  that  time.  This  scale,  however,  is  one  of  those  the  hatching 
of  which  extends  over  a  considerable  time,  and  several  applications  are 
necessary  to  reach  complete  extermination.  Similar  results  attended 
the  spraying  for  Chionaspis  furfurus  on  Japan  quince.  In  the  case  of 
this  insect,  however,  the  emergence  of  the  spring  brood  is  more  uniform, 
and  one  or  two  applications  are  sufticient.  At  Washington  the  young 
of  this  scale  emerge  during  the  second  week  in  May,  and  the  applica- 
tion IS  best  made  about  the  15th.  The  abundant  leafy  growth  of  the 
Japan  quince  makes  it  very  difficult  to  wet  the  branches  with  any 
thoroughness,  and  midwinter  treatment  for  this  plant  will  ordinarily  be 
necessary. 
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2.  NEW  INSECTICIIDES  AND  MODIFICATIONS  OF  OLD  ONES. 

Some  opportunity  has  otfered  during  the  past  year  to  experiment 
with  one  or  two  new  insecticides,  or  new  methods  of  combining  old  ones; 
also  with  some  new  combinations  of  insecticides  and  fungicides.  I  will 
not  take  time  to  refer  to  the  host  of  patented  articles  which  are  con- 
stantly coming  to  the  Department  and  being  advertised  in  the  agricul- 
tural journals,  and  which  are  all,  so  far  as  my  experience  and  that  of  the 
Department  goes,  very  much  inferior  to  the  standard  mixtures,  more 
expensive,  and  the  best  of  them  are  merely  more  or  less  close  copies  of 
common,  noupatented  insecticides. 

The  comhination  Jcerosene  and  water  pump. — This  apparatus,  which  is 
doubtless  familiar  to  all  of  you  and  which  was  designed  by  Prof.  E.  S. 
Goft",  of  the  Wisconsin  station,  has  lately  been  put  on  the  market  by 
the  Deming  Company  in  the  form  of  the  perfected  Galloway  Knap- 
sack Sprayer,  with  kerosene  attachment.  Mr.  H.  E.  Weed  has  care- 
fully described  this  apparatus  with  figures  in  Bulletin  30  of  the  Mis- 
sissippi station.  He  reports  very  favorably  as  to  the  results  of  this 
means  of  mechanically  mixing  kerosene  and  water.  Recognizing  the 
importance  of  this  method,  should  it  prove  to  have  the  merit  claimed 
for  it,  a  number  of  experiments  were  made  in  the  Department  grounds 
applying  the  spray  to  the  foliage  of  various  plants.  The  results  of  this 
treatment  were  not  as  satisfactory  as  they  have  been  reported  elsewhere, 
and  in  the  case  of  several  plants  very  serious  scalding  resulted,  while 
others  sprayed  at  the  same  time,  or  with  scarcely  an  interval  between, 
presented  no  injury.  This  led  to  a  suspicion  of  irregularity  in  the 
output  of  kerosene,  and  tests  were  made  to  determine  this  point.  The 
apparatus  was  in  first-class  condition  and  the  stopcocks  worked  satis- 
factorily, as  shown  by  the  fact  that  either  pure  water  or  pure  oil  could 
be  sprayed  by  closing  one  or  the  other  of  the  valves.  It  was  early 
found  that  the  relative  fullness  of  the  water  and  oil  reservoirs  had  an 
influence  on  the  result,  and  as  the  water  became  low  very  much  more 
oil  came  out  than  when  the  water  tank  was  half  or  more  full.  In  the 
following  tests  the  spray  was  directed  into  graduated  jars,  filling  one 
after  the  other  in  each  series,  without  any  interval  between.  The  oil 
separated  practically  entirely  in  from  ten  to  fifteen  minutes,  the  water 
retaining,  however,  for  some  hours  a  slight  milkiness,  due  to  the  reten- 
tion of  a  very  small  percentage  (a  fraction  of  1  per  cent)  of  oil  in  sus- 
pension. The  separation,  however,  began  immediately,  and  was  rapid 
in  proportion  to  the  percentage  of  oil.  When  first  si)rayed  into  the 
jars  the  nnxture  had  the  appearance  of  an  almost  perfect  emulsion, 
and  the  oil  was  undoubtedly  well  and  thoroughly  broken  up,  aud  in 
this  respect  the  success  of  the  apparatus  can  not  be  questioned.  In  the 
first  two  series  of  experiments  the  oil  tank  was  i)ractically  air-tight,  as 
shown  by  the  fiict  that  when  the  cap  was  removed  the  rush  of  air 
indicated  a  partial  vacuum.     To  determine  whether  this  had  any  effect 
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on  the  amount  of  oil  distributed,  the  cap  was  removed  in  the  last  four 
series  of  experiments. 

Series  1. — Sprayed  immediately  after  charging  the  apparatus,  the  stopcocks  hav- 
ing been  previously  closed  and  the  pump  cleaned.     Eesult: 

Per  cent  of  oil. 

Jar  1 13 

Jar  2 5 

Jar  3 3 

Series  2. — Sprayed  after  the  stopcocks  bad  been  left  open  ten  minutes: 

Per  cent  of  oil. 

Jar  1 57 

Jar  2 31 

Jar  3 18 

Jar  4 11 

This  series  certainly  indicates  the  necessity  of  keeping-  the  stopcocks 
closed  when  the  pump  is  not  in  use.  Both  these  series  may  have  been 
influenced  somewhat  by  the  fact,  noted  above,  that  the  oil  reservoir 
was  sealed  air-tight. 

Series  3. — Sprayed  after  standing  ten  minutes  with  both  stopcocks  closed  from  the 
termination  of  the  last  8erie«  : 

Per  cent  of  oil. 

Jar  1 37 

Jar  2 9 

Jar  3 8 

Series  4. — Conditions  same  as  in  Series  3. 

Per  cent  of  oil. 

Jar  1 '. 34 

Jar2 3 

Jar  3 11 

Series  5. — In  this  series  the  oil  was  then  turned  off  and  the  jiump  operated  until 
the  water  ran  clear.  The  oil  was  then  turned  on  and  pumping  resumed  until  the 
milkiness  of  the  mixture  coming  from  the  nozzle  indicated  that  the  normal  mixture 

of  oil  and  water  was  taking  place. 

Per  cent  of  oil. 

Jarl 9 

Jar  2 14 

Jar  3 5 

Series  6. — Conditions  same  as  in  Series  5. 

Per  cent  of  oil. 

Jar  1 14 

Jar  2 15 

Jar  3 15 

It  will  be  noted  that,  with  the  exception  of  the  last  series,  the  vari- 
ation was  such  as  to  render  any  application  of  the  oil  exceedingly 
dangerous  to  the  plant,  it  being  impossible  to  foretell  the  percentage  of 
oil.  If  the  results  which  the  above  series  of  experiuients  indicate  are 
the  ordinary  ones  in  the  use  of  this  apparatus,  it  certainly  can  not 
be  recomniended,  and  is  a  most  dangerous  implement  to  put  into 
the  hands  of  the  horticulturist.  Until  some  more  certain  method  of 
insuring  uniformity  in  the  proportion  of  water  and  oil  is  devised,  it 
will  be  very  much  better  to  adhere  to  the  standard  emulsions,  which 
are  not  difficult  of  i3reparation,  and  have  advantages  beyond  the  mere 
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attenuation  of  the  oil,  namely,  in  giving-  the  mixture  a  consistency'  which 
extends  its  actions,  and  in  addition,  with  the  soa|)  emulsion,  the  insecti- 
cide value  of  the  soap.  A  further  objection  to  the  water  and  oil  mixture 
is  that  wherever  the  spray  collects  in  drops,  as  it  inevitably  will,  free 
od  Avill  separate  in  sufficient  amount  to  injure  foliage.  An  application 
also  which  depends  for  its  success  on  the  perfect  working- of  a  complicated 
apparatus^,  liable  at  any  moment  to  get  out  of  order,  is  hardly  a  safe  one 
to  put  i^o  the  hands  of  an  indiflFerent  laborer. 

Arsenate  of  lead. — This  arsenate,  which  originated  with  Mr.  F.  G. 
Moulton,  of  the  Gypsy  Moth  Commission,  and  is  reported  to  have  such 
excellent  insecticide  qualities,  both  by  the  commission  and  by  Mr. 
Fernald,  who  has  experimented  with  it,  is  the  most  promising  of  the 
new  mixtures  which  have  come  out  during  the  past  year.  Our  experi- 
ments at  Washington  show  that  this  mixture  has  good  grounds  for  the 
claims  made  for  it.  Its  advantages  over  the  other  arsenicals,  it  will  be 
remembered, -are  its  qualities  of  adhering  to  the  foliage  and  seeming  to 
lack  entirely  any  caustic  properties.  We  have  used  it  on  the  tender 
foliage  of  the  peach  and  Osage  orange  at  a  s'trength  of  1  pound  to  2 
gallons  cf  water,  with  glucose  enough  added  to  almost  make  a  syrup, 
without  the  slightest  injury  to  the  plants  treated.  The  mixture  adhered 
to  the  foliage  through  several  heavy  rains,  and  gives  evidence  of  lasting 
through  the  summer.  Its  insecticide  value  was  tested  in  experiments 
with  the  elm  leaf-beetle,  which,  the  present  season,  appeared  in  great 
numbers  in  the  large  elm  grove  on  the  Department  grounds.  The 
experiments  were  unsatisfactory  in  one  respect,  on  account  of  the  fre- 
quent occurrence  during  the  spraying  season  of  rains,  which  interfered 
with  the  results  and  rendered  a  number  of  repetitions  of  mixtures 
necessary. 

On  May  21  the  elm  trees  were  sprayed  with  the  following  strengths: 
1  pound  of  arsenate  of  lead  and  2  quarts  of  glucose  to  120  gallons  of 
water,  to  75  gallons,  and  to  50  gallons,  api)lying  it  in  each  case  to  eight 
or  ten  trees.  The  check  experiment  consisted  in  the  application  of 
Paris  green,  1  pound  to  150  gallons  water,  to  neighboring  trees.  These 
applications  all  seemed  satisfactory,  with  the  excej)tion  of  the  weakest 
mixture  of  arsenate  of  lead,  which  seemed  to  have  had  very  little  effect 
on  the  larvie.  The  two  stronger  applications  of  the  arsenate  of  lead 
and  the  Paris  green  killed  at  least  05  per  cent  of  the  larva>  by  the  26th 
of  May.  The  rain  seeming  to  have  interfered  with  the  action  of  the 
poison,  and  it  being  very  desirable  to  exterminate  the  larvie,  a  second 
application  was  made  between  the  20th  and  29th  of  May.  Arsenate  of 
lead  mixed  as  above  and  diluted  at  the  rate  of  1  pound  of  poison  to  00 
gallons  of  water  was  used,  one  tree  being  treated  with  Paris  green  at 
the  strength  employed  in  the  first  instance.  Light  rains  immediately 
followed  the  application,  and  on  the  31st  of  May  the  larva'  were 
dying,  but  not  rapidly,  the  Paris  green  being  more  prompt  in  its  action. 
The  trees  were  therefore  sprayed  again  on  the  4th  of  June  with  a 
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mixture  twice  as  strong  as  the  last,  or  1  pound  to  30  gallons  of  water. 
This  last  application  effectually  destroyed  the  larva',  except  some  few 
in  the  top  branches  which  were  not  reached  by  the  insecticide.  The 
larvtv,  after  eating  a  meal  or  two  of  the  poisoned  leaves,  did  not  succumb 
immediately  to  the  poison,  but  dragged  out  a  sickly  existence  for  sev- 
eral days  without  feeding,  and  more  or  less  restlessly  wandering  about. 
Many  of  the  nearly  or  (piite  full-grown  larvie  went  to  the  base  of  the 
trees  and  died  before  pupating,  while  others,  which  even  succeeded  in 
pui)ating,  later  succumbed  to  the  action  of  the  arsenical.  In  the  case 
of  all  the  applications  no  injury  whatever  was  done  to  the  foliage. 

The  result  of  these  experiments  on  the  elm  leaf-beetle  seem  to  be 
rather  in  favor  of  the  use  of  Paris  green,  but  the  merit  of  the  arsenate 
of  lead  as  an  insecticide  was  plainly  shown,  and  the  perfect  safety 
attending  its  use  on  foliage  was  distinctly  brought  out.  Its  action  is 
undoubtedly  slower  than  Paris  green,  and  if  used  at  the  rate  of  the 
stronger  mixtures  noted  above,  will  be  much  more  expensive  than  Paris 
green,  even  if  secured  as  cheaply  as  it  is  by  the  Gypsy  Moth  Com- 
mission, namely,  at  7  cents  per  pound. 

The  resin  wash  and  resin-kerosene  emulsion. — The  standard  Califor- 
nia insecticide,  known  as  resin  wash,  has  lately  been  called  into  service 
by  Mr.  Galloway's  assistants  in  Florida  as  a  fungicide,  to  remove  the 
smoky  fungus  {Fumago  salicina)  following  the  attacks  of  the  various 
plant  lice.  A  slight  modification  in  the  making  of  this  insecticide  has 
been  developed  in  connection  with  this  use,  which  consists  merely  in  the 
employment  of  granulated  caustic  soda  in  place  of  the  crude  caustic  soda 
recommended  in  Mr,  Coquillett's  formula.  It  is  claimed,  and  the  limited 
tests  made  at  Washington  seem  to  sustain  the  claim,  that  by  the  use  of 
this  higher  grade  caustic  soda  the  resin  wash  may  be  made  in  very 
much  less  time,  since  it  is  necessary  to  bring  the  ingredients  to  a  boil 
only  long  enough  to  dissolve  the  soda  and  the  resin.  Mr.  Galloway 
tells  me  that  he  has  experimented  with  this  resin  wash  or  soap  also  in 
making  kerosene  emulsion,  using  it  in  lieu  of  soap.  I  have  tested  this 
emulsion,  and  in  a  rather  limited  experience  am  satisfied  that  a  good 
emulsion  can  be  made.  Whether  this  will  })e  a  valuable  addition  to 
the  conmion  standard  emulsions  remains,  however,  to  be  shown,  but  it 
would  seem  on  the  surface  to  be  useful,  because  it  combines  two  im])or- 
tant  insecticides.  The  emulsion  made  with  resin  has  the  very  decided 
disadvantage,  however,  that  it  soon  separates  into  the  resin  mixture 
and  oil  when  used  in  the  same  i)roi)<)rtions  as  the  whale-oil  soap  emul- 
sion. The  proportion  of  resin  to  the  oil  to  make  a  permanent  mixture 
will  have  to  be  determined  by  later  experiments.  I  found,  however, 
that  when  the  emulsion  Avas  immediately  diluted  after  being  made,  the 
dilution  remained  uniform  and  without  separation  indefinitely,  whereas 
in  the  undiluted  emulsion,  separation  began  within  a  A'^ery  short  time. 

Combinations  of  the  Bordeaux  mixture  with  kerosene  emulsions. — The 
idea  of  the  combination  of  insecticides  and  fungicides  to  form  a  mixture 
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for  application  to  plants  to  correct  the  injuries  from  fungi  and  insects 
of  various  sorts  at  one  treatment  is  not  by  any  means  new.  The  Cor. 
nell  combination  of  Bordeaux  mixture  with  kerosene-soap  emulsion  and 
Paris  green  is  a  case  in  point.  Mr.  Slingerland,  who  tried  this  combi- 
nation, does  not  give  it  an  altogether  satisfactory  indorsement.  That 
the  Bordeaux  mixture  and  the  kerosene  emulsion  may  be  easily  com- 
bined is  to  be  expected,  from  the  fact  that  lime  is  a  well-known  emul- 
sifying agent  for  oils;  and  Mr.  Slingerland's  experience  and  my  own 
have  shown  that  the  combination  results  in  a  certain  improvement  of 
the  Bordeaux  mixture  in  holding  the  lime  in  suspension,  and  that  there 
is  no  separation  of  oil  even  when  the  lime  is  used  in  very  excessive 
quantity.  In  conjunction  with  Mr.  Waite,  of  the  Division  of  Vegetable 
Pathology  in  the  Department  of  Agriculture,  a  number  of  pe.ar  trees 
were  treated  with  a  combination  mixture  of  Bordeaux  and  milk  emul- 
sion. The  treatment  was  made  July  25,  and  the  trees  at  the  present 
time  are  still  covered  with  the  Bordeaux,  in  spite  of  the  fact  that  sev- 
eral very  hard  rains  have  washed  them  since  the  application.  This 
seems  to  show  that  this  mixture,  at  any  rate,  adheres  almost  as  well  as 
the  Bordeaux  alone,  though  perhaps  not  having  quite  the  same  tenac- 
ity. Experiments  were  made  in  combining  both  the  whale-oil  soap 
emulsion  and  milk  emulsion  with  (1)  Bordeaux,  to  which  just  enough 
lime  had  been  added  to  neutralize  the  copper,  and  (2)  in  which  a  slight 
excess  of  lime  had  been  used,  and  (3)  to  which  a  very  great  excess  of 
lime  had  been  added.  The  mixture  was  equally  satisfactory  with  the 
emulsions  of  both  milk  and  soap  in  all  three  of  the  Bordeaux  mixtures. 
With  the  soap  emulsion  mixtures,  after  over  a  week's  standing,  a  very 
slight  trace  of  free  oil  appeared  on  the  top  of  the  jars  strongest  in 
lime. 

In  view  of  the  fact  that  ordinary  hard  waters,  or  those  containing 
much  lime  or  magnesia,  will,  when  used  in  making  emulsions,  liberate 
the  free  oil  on  account  of  the  combination  of  soap  with  the  lime,  it 
would  seem  that  the  soap  emulsion  could  not  be  satisfactorily  used  with 
the  Bordeaux  mixture,  but  experiments  have  shown  that  this  is  not 
the  case.  This  is  easily  explained  when  it  is  remembered  that  it  is  the 
lime  in  solution  in  the  water  which  is  the  liberating  agent,  whereas  in 
the  Bordeaux  mixture  the  lime  in  suspension  is  really  an  emulsifier, 
and  counteracts  the  effects  of  the  dissolved  lime  in  the  liquid.  The 
use  of  Paris  green  or  London  jiurple  in  a  mixture  of  this  sort  has  no 
effect  upon  the  stability  of  the  combination.  It  seems  to  me,  therefore, 
perfectly  feasible  to  apply  a  combination  of  Bordeaux  mixture  and 
enuilsiou  to  plants,  and  there  are  a  number  of  cases  where  such  appli- 
cations would  be  desirable.  The  pear-tree  Psylla  may  be  effectively 
treated  with  kerosene  emulsion  in  early  spring,  just  after  the  leaves 
have  unfolded  and  the  eggs  have  hatched,  and  at  the  same  period  the 
application  of  Bordeaux  mixture  is  customarily  made  to  guard  against 
the  blight.    The  combined  mixture  could  be  applied  with  scarcely  any 
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addition  of  trouble  or  expense.  The  same  holds  true  for  a  combination 
of  Bordeaux  mixture  with  au  arsenical  for  the  apple  scab  and  the  cod- 
ling moth,  and  many  other  illustrations  will  at  once  suggest  themselves. 


Mr.  Smith  asked  if  the  effect  of  combining  ammoniacal  salts  with 
arsenate  of  lead  had  been  tried,  and  was  informed  that  no  such  experi- 
ments had  been  conducted. 

The  subject  of  insecticides  was  continued  in  the  following  paper  by 
Mr.  Galloway: 

SOME    OBSERVATIONS    ON    NEW    AND    OLD    INSECTICIDES    AND 
THEIR  COMBINATION  WITH    FUNGICIDES. 

By  B.  T.  Galloway,.  Washington,   1).  C. 

In  the  course  of  sundry  investigations  made  during  the  x)ast  six  to 
eight  years  I  have  prepared  and  used  a  number  of  compounds  with  a 
view  of  testing  them  as  insecticides  and  fungicides.  As  yet  but  few 
of  the  preparations  have  been  made  public,  owing  to  the  fact  that 
many  points  in  connection  with  them  still  remain  unsettled.  I  should 
prefer  to  allow  the  matter  to  rest  until  more  detinite  information  is 
obtained  in  regard  to  some  of  the  preparations,  but  as  it  is  questionable 
when  time  will  be  found  to  continue  the  work,  I  have,  at  the  suggestion 
of  a  member  of  your  Association,  decided  to  present  the  accumulated 
facts  at  this  meeting.  In  doing  this  I  hope  it  will  be  understood  that 
what  is  said  is  more  in  the  line  of  suggestion  than  anything  else.  If 
the  statements  are  received  in  this  light  and  are  found  of  sufficient 
interest  to  be  worthy  of  adoption  by  you  in  further  experimental  work, 
the  remarks  made  shall  have  served  the  purpose  for  which  they  are 
intended.  The  subject  may  properly  be  treated  under  eight  heads,  as 
follows: 

(1)  Bordeaux  mixture. 

(2)  Lime-kerosene  emulsion. 

(3)  Bordeaux-mixture-kerosene  emulsion. 

(4)  Bordeaux-mixture-kerosene  emulsion  and  Paris  jjreen. 

(5)  Resin  -wash. 

(6)  Kesin-wasli-kerosene  emulsion. 

(7)  Rosin  soap  for  Bordeaux  mixture  and  for  resin  wash. 

(8)  Sulphur  compounds. 

It  must  be  admitted  that  some  of  the  names  for  the  preparations  are 
cumbersome,  but  thej'  are  indicative,  and  for  the  present  purpose  this 
is  perhaps  all  that  is  necessary. 

flj  Bordeaux  mixture. — Although  not  a  new  thing  by  any  means, 
it  seems  best,  in  view  of  what  follows,  to  describe  briefly  some  recent 
improvements  in  making  this  preparation,  which  is  rapidly  supersed- 
ing all  other  fungicides  and  is  also  coming  into  use  as  an  insecticide 


127 

alone  and  as  a  suitable  medium  for  the  application  of  the  arsenites.  I 
wish  to  dispel  the  impression  which  seems  to  geuerally  prevail,  that 
Bordeaux  mixture  is  a  very  simple  preparation,  requiring?  no  great 
amount  of  care  to  properly  manufacture  it.  There  are  many  little 
points  that  have  been  discovered  from  time  to  time  in  connection  with 
the  preparation  of  this  fungicide,  and  these  taken  collectively  are  of 
great  value  in  simplifying  and  cheapening  the  work  of  spraying. 

It  is  found  that  much  time  is  saved  by  j)reparing  what  may  be  called 
stock  solutions  of  both  copper  sulphate  and  lime  milk.  A  stock  solu- 
tion of  copper  sulphate  may  be  made  by  dissolving  copper  sulphate  in 
water  at  the  rate  of  2  pounds  to  a  gallon.  The  most  convenient  way 
to  dissolve  the  copper  sulphate  is  to  tie  it  in  a  coarse  sack  and  then 
suspend  the  same  in  a  barrel  in  such  a  way  that  it  will  be  as  near  the  top 
as  possible.  The  barrel  is  then  filled  with  water,  and  the  copper  sul- 
phate within  the  sack  quickly  dissolves,  the  solution  sinking  at  once 
to  the  bottom  and  the  fresh  water  coming  to  the  top  to  take  its  place. 
If  the  copper  sulphate  is  placed  at  the  bottom  of  the  barrel  at  once 
the  surrounding  water  soon  becomes  saturated  with  the  chemical  in 
solution,  and  in  this  condition,  being  heavier  than  water  alone,  it 
remains  at  the  bottom,  and  in  consequence  prevents  the  further  action 
of  the  liquid  above. 

If  it  is  desired  to  make  up  a  50gallon  barrel  of  stock  copper  solu- 
tion, 100  pounds  of  copper  sulphate  is  weighed  out,  suspended  in  the 
sack  within  the  barrel  as  already  described,  and  the  barrel  is  then 
hlled  to  a  50-gallon  mark  previously  made.  As  soon  as  the  copper 
sulphate  is  dissolved  the  sack  should  be  removed  and  sufficient  water 
added  to  bring  the  solution  up  to  the  desired  quantity.  A  stock  solu- 
tion prepared  in  this  way  will  last  indefinitely,  providing  too  much  of 
the  water  is  not  allowed  to  evaporate. 

In  preparing  a  sto(;k  milk  of  lime,  slake  100  pounds  of  fresh  lime  after 
the  fashion  practiced  by  masons.  When  slaked  place  the  paste  in  a 
50-gallon  barrel  and  then  fill  the  latter  with  water. 

In  preparing  Bordeaux  mixture  from  such  stock  solutions  it  is  only 
necessary  to  take  a  given  quantity  of  each  and  mix  them  together. 
Thus  if  the  50-gallon  formula  for  Bordeaux  mixture  is  adopted  it  will 
be  necessary  to  use  3  gallons  of  the  stock  solution  of  copper  sulphate 
and  approximately  2  gallons  of  the  stock  lime  preparation.  The  cop- 
per sulphate  solution  should  first  be  placed  in  a  barrel  and  then  nearly 
enough  water  added  to  fill  the  latter.  The  lime  milk  should  then  be 
added  and  the  whole  tttoroughly  stirred.  Before  using,  the  mixture 
should  be  tested  by  the  potassium  ferrocyanide  test;  that  is,  a  few 
drops  of  the  solution  of  the  chemical  in  question  should  be  added, 
and  if  no  change  in  color  is  noted  the  fungicide  may  be  considered 
perfectly  safe.  In  case  a  reddish  precipitate  forms  when  the  potas- 
sium ferrocyanide  is  added  lime  milk  should  be  stirred  in  until  no 
reaction  takes  place. 
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(2)  Lime-kerosene  emulsion. — In  the  coarse  of  some  investigations 
made  three  or  four  years  ago  in  the  treatment  of  rust  and  ph^ut  lice 
affecting- oats,  it  Avas  found  that  kerosene  and  lime  when  shaken  togetlier 
cold  would  make  an  euinlsion  that  would  stand  fairly  well.  This 
emulsion  has  been  i)repared  in  various  ways,  but  lias  never  been  thor- 
oughly tested  by  me  as  an  insecticide.  The  usual  method  of  prepara- 
tion has  been  to  first  prepare  a  milk  of  lime  having  about  the  con- 
sistency of  thick  cream.  The  kerosene  may  then  be  added  to  the  lime 
milk  at  the  rate  of  1  to  5,  1  to  10,  1  to  15,  1  to  20, 1  to  25,  or  1  to  30. 
After  adding  the  kerosene  it  is  only  necessary  to  thoroughly  chum 
the  mixture  by  pumping  it  back  into  itself  by  means  of  a  small  force 
pump.  The  emulsiiuis  of  the  strengths  mentioned  have  been  used 
without  injurious  results  on  a  number  of  plants,  such  as  grape,  rose, 
cherry,  rasi)berry,  etc.  It  does  not  seem  to  spread  as  readily  as  the 
soap  emulsion  nor  is  it  as  stable  when  diluted.  It  may  prove  useful, 
however,  as  a  medium  for  the  combination  of  the  arsenites  with  kero- 
sene. 

(3)  Bordeaujc-mivture-Jcerosene  emulsion. — Having  used  kerosene  in 
emulsion  with  lime  milk,  the  thought  suggested  itself  that  the  kerosene 
might  be  added  to  Bordeaux  mixture  and  thus  produce  a  combined 
insecticide  and  fungicide.  It  was  found  upon  experimenting  that  the 
kerosene  would  readily  emulsify  with  the  Bordeaux  mixture,  forming 
a  compound  more  stable  than  the  mixture  alone.  The  insecticide  and 
fungicide  i^roperties  of  the  combination  have  not  been  thoroughly 
tested  in  the  field.  Some  trials,  made  with  a  view  of  testing  the  mix- 
ture as  regards  its  wetting  power,  adhesiveness,  and  injurious  effect 
on  foliage,  have  shown  that  in  most  cases  the  i)re])aration  wets  the  parts 
almost  as  readily  as  Bordeaux  mixture  alone,  but  it  does  not  seem  to 
adhere  quite  so  well.  The  strength  used  in  these  trials  range  from  1 
to  5  to  1  to  25,  the  1  in  each  case  representing  the  kerosene.  Xo  injury 
resulted  to  any  of  the  plants  excepting  peach,  which  had  its  foliage 
removed  by  the  1  to  5  and  1  to  10  formulas.  It  seems  to  me  that  this 
is  a  very  promising  combination,  and  I  hope  it  may  be  thoroughly 
tested  in  the  field. 

About  a  year  ago  Prof.  Sliugerland,  of  the  ('ornell  Experiment  Sta- 
tion, described  a  similar  mixture,*  which,  upon  field  trial,  did  not  prove 
satisfactory.  Prof.  Slingerland's  mixture  differs  from  the  one  under 
consideration  in  that  he  made  up  his  kerosene  emulsion  in  the  regular 
way  with  soap  and  then  added  it  to  Bordeaux  mixture.  I  am  under  the 
impression  that  such  a  combination  Avould  not  be  as  stable  as  the  kero- 
sene alone,  as  the  lime  would  have  a  tendency  to  separate  the  soap 
from  the  kerosene. 

f4J  Bordeaux-mixture-Jcerosene  emulsion  and  Paris  green. — Paris 
greeu  may  be  added  to  this  combination  in  any  amount  desired,  thus 

*  Slingerlaud,  M.  V.,  The  Cornell  Mixture,  Science,  August  25,  1893,  pp.  105.  106. 
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jiroducing-  a  fuuji^icide  and  also  an  insecticide  for  both   sucking  and 
biting-  insects. 

(5)  Resin  wash. — Within  the  past  few  years  the  resin  washes  have 
come  into  quite  general  use,  especially  on  the  Pacific  coast.  The  inter- 
est in  them  has  been  largely  due  to  the  efforts  of  the  U.  S.  Entomo- 
logical Division,  whose  agents  were  the  first  to  bring  the  compounds 
prominently  before  the  public.  During  the  past  year  Mr.  H.  J.  Webber, 
an  assistant  in  the  Division  of  Vegetable  Pathology,  engaged  upon 
work  in  Florida,  has  used  the  resin  washes  with  success  in  combating 
sooty  mold  of  the  orange  and  other  citrus  fruits.  The  sooty  mold  is 
a  fungus  which  usually  accompanies  the  attacks  of  certain  insects.  It 
is  especially  common  in  Florida,  following  the  ravages  of  the  white 
fly  [Aleyrodes  citri),  and  although  not  strictly  speaking  a  parasite,  it 
injures  the  host  by  interfering  with  transpiration  and  possibly  also 
in  other  Avays. 

Mr.  Webber,  in  the  course  of  his  investigations  in  Florida,  found  that 
the  wash  could  be  very  quickly  i)repared  by  certain  modifications  of 
the  formula  now  generally  recommended.  The  formula  most  generally 
used  by  the  U.  S.  Entomological  Division  contains  20  pounds  of  resin, 
5  pounds  of  caustic  soda  (70  per  cent),  2.J  pints  of  fish  oil,  and  100  gal- 
lons of  water.  The  resin  and  soda  are  broken  up  and,  together  with  the 
fish  oil  are  placed  in  a  large  kettle,  suflicient  water  being  added  to  cover 
them.  The  whole  is  then  boiled  for  several  hours,  or  "until  the  com- 
pound will  mix  properly  in  water  without  breaking  up  into  yellowish 
flakes."  Mr.  Webber  uses  98  jier  cent  granulated  caustic  soda  and  by 
this  means  is  enabled  to  avoid  the  long-continued  boiling. 

I  have  experimented  with  Mr.  Webber's  fornuila,  and  for  a  time  was 
puzzled  at  the  results  obtained.  It  was  found  that  by  using  the  amount 
of  caustic  soda  recommended  by  him  a  perfect  compound  was  not 
obtained.  That  it  was  imperfect  was  shown  by  the  flaky,  soap-like 
masses  floating  in  the  clear  solution.  After  considerable  experiment- 
ing it  was  found  that  success  in  making  the  wash  was  dependent  upon 
having  just  enough  water  and  just  enough  caustic  soda.  By  varying 
the  amounts  of  either  of  these  ingredients  the  preparation  would  show 
the  undesirable  flaky  masses,  which  would  not  dissolve  in  cold  water. 
However,  if  the  full  amount  of  water  was  added  during  the  heating 
process  there  was  no  difficulty,  but  this  is  not  desirable,  as  it  is  of  con- 
siderable practical  importance  to  have  the  wash  as  concentrated  as 
possible.  The  perfect  wash,  although  concentrated,  should  assimilate 
readily  with  cold  water,  forming  a  clear,  brown  solution  when  ready  to 
apply  to  the  plants.  Without  going  into  further  details  it  may  be  said 
that  as  now  worked  out  the  formula  for  the  stock  or  concentrated 
wash  is  as  follows: 

Resin 20  parts  ^  20  pounds. 

Caustic  soda  (98  per  ceut) 3  parts  =    3  pouuds. 

Fish  oil 3  parts  =    3  pints. 

Water    120  parts  =;  15  gallons. 
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The  resin,  caustic  soda,  and  fish  oil  are  placed  in  a  suitable  vessel 
and  the  15  gallons  of  water  is  added  all  atone  time.  The  heat  is  then 
applied,  and  just  as  soon  as  the  mixture  comes  to  a  boil,  which  will  in 
a  measure  depend  upon  the  strength  of  the  fire,  the  preparation  becomes 
clear  brown,  indicating  that  it  is  ready  to  be  removed  from  the  fire. 
When  allowed  to  cool  this  mixture  is  of  a  yellowish  color  and  some- 
what opaque.  As  already  indicated,  however,  it  readily  mixe^  with 
cold  water,  forming  a  browiush,  clear  solution  entirely  free  from  flaky 
masses  of  soap. 

For  use  in  the  greenhouse  in  combating  red  s])i(ler  on  violets,  climb- 
ing asparagus,  and  roses,  we  dilute  the  stock  preparation  at  the  rate  of 
1  to  3,  that  is,  1  part  of  stock  solution  to  3  parts  of  water.  TJiis  is 
rather  strong,  and  j)erhaps  for  all  ordinary  purposes  1  to  4  will  have 
sufficient  strength.  The  concentrated  wash  made  up  in  accordance 
with  the  foregoing  formula  will  cost  approximately  4f  cents  per  gallon, 
not  counting  the  labor,  which  will  not  exceed  10  cents  for  the  15  gallons 
of  wash,  making  the  total  cost  of  the  stock  preparation  approximately 
5^  cents  per  gallon.  Prepared  by  the  old  formula  the  total  cost  will 
be  not  less  than  G^  cents  a  gallon  for  the  concentrated  wash,  estimating 
the  cost  of  labor  at  30  cents.  These  figures  are  valuable  only  in  a  com- 
parative way,  as  the  actual  cost  of  the  washes  could  probably  be  reduced 
one-third  by  making  them  in  large  quantities  andbuying  the  ingredients 
at  wholesale  prices.  As  a  matter  of  fact,  the  98  per  cent  caustic  soda  can 
be  obtained  in  400-pound  barrels  for  6^  cents  per  pound,  or  in  broken 
lots  for  8i  cents  per  pound.  The  70  per  cent  caustic  soda  costs  about 
4^  cents  in  000-pound  drums  and  7  cents  per  pound  in  small  quantities. 
The  granulated  soda  is  much  more  convenient  to  handle  than  the  other 
form,  and  furthermore,  it  requires  no  preliminary  treatment,  such  as 
breaking  up,  dissolving  in  water,  etc. 

As  already  indicated,  we  have  used  the  resin  wash  in  combating  red 
spider  on  violets  and  have  found  it  very  efficient.  It  seems  to  me  that 
the  compound  is  worthy  of  trial  in  greenhouses  as  a  remedy  for  sooty 
mold,  red  spider,  and  plant  lice. 

((>)  Resin-icash-lxi'rosene  emulsion. — It  has  been  found  that  a  thick 
emulsion  can  be  made  by  churning  together  while  cold  equal  parts 
of  the  imperfect  resin  wash  made  with  an  excess  of  caustic  soda  and 
kerosene.  This  emulsion,  however,  is  not  stable,  probably  owing  to 
the  fact  that  the  projier  proportions  have  not  been  worked  out.  The 
emulsion  may  be  diluted  to  almost  any  strength  and  in  thig  condition 
is  more  stable  than  when  not  diluted.  A  more  stable  and  in  fact  a 
better  emulsion  may  be  made  by  using  the  kerosene  and  the  diluted 
resin  wash  in  strengths  ranging  from  1  to  5  to  1  to  20.  These  emul- 
sions are  milky  Avhite  and  show  upon  standing  very  little  free  oil.  Not 
enough  expiniments  have  been  made,  however,  to  warrant  any  definite 
statements  in  regard  to  the  preparation.  The  emulsions  were  suggested 
to  Mr.  Marlatt,  who  has  already  given  his  experience  with  them  in 
treating  the  pear-tree  Psylla. 
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(7 )  Resin  noai)  for  Bordeaux  mixture  and  for  resin  wash. — In  the 
course  of  work  in  Florida,  Mr.  W.  T.  Swingle,  one  of  my  assistants,  lias 
found  tliat  a  clear  resinous  solution  may  be  very  quickly  made  as  fol- 
lows : 

Kesiu,  2  parts. 

Crystallized  sal  soda,  1  part. 

Melt  together  and  add  4  parts  of  water. 
This  forms  a  stock  solution  of  a  beautiful  clear  brown  color.  1  have 
used  it,  at  Mr.  Swingle's  suggestion,  in  connection  with  Bordeaux  mix- 
ture to  increase  the  wetting  power  of  the  latter,  and  find  it  just  as 
effective  and  much  cheaper  than  ivory  soap  or  whale-oil  soap.  The  com- 
pound costs  about  li  cents  per  pound,  while  ivory  soap  can  not  be 
bought  for  less  than  10  cents  and  whale-oil  soap  for  less  than  8  cents  per 
pound.  It  is  probable  that  this  preparation  might  prove  equally  as 
valuable  as  the  ordinary  resin  washes  as  an  insecticide,  and  its  use  as 
such  is  therefore  suggested. 

fSJ  Sulphur  compounds. — A  number  of  the  sulphur  compounds  have 
proved  of  value  as  insecticides  and  fungicides.  They  are  among  the 
oldest  preparations  in  use,  especially  as  fungicides.  Amongthose  gener- 
ally recommended  are  potassium  sulphide,  eau  grison,  and  the  sulphur, 
lime,  and  salt  mixture.  Potassium  sulphide  is  not  now  generally  used, 
as  it  is  likely  to  injure  the  plants.  The  sulphur,  lime,  and  salt  com- 
pound is  extensively  used  on  the  Pacific  coast  for  the  San  Jose  scale. 
Mr.  Pierce,  our  agent  in  California,  has  also  found  that  this  preparation 
will  largely  i)revent  peach  curl,  if  i^roperly  applied.  The  eau  grison  and 
the  suljihur,  lime,  and  salt  mixture  are  both  troublesome  to  make,  as 
it  is  necessary  to  boil  together  the  ingredients  of  each  for  several  hours. 
Messrs.  Swingle  and  Webber,  in  the  course  of  their  investigations 
upon  the  diseases  of  citrus  fruits,  have  experimented  with  a  number  of 
sulphur  compounds,  in  the  hope  of  obtaining  one  that  can  be  made 
cheaply  and  without  the  long  tedious  boiling  process.  It  is  believed 
that  this  has  been  accomplished,  but  as  there  are  some  points  in  con- 
nection with  the  work  that  yet  remain  to  be  settled,  it  is  thought  best 
not  to  give  the  formulas  in  full.  Suffice  it  to  say  that  compounds  which 
aijpear  to  be  as  valuable  as  any  of  the  old  ones,  and  which  can  be  pre- 
pared in  a  few  minutes,  have  been  obtained  at  a  cost  not  exceeding 
one-fourth  of  a  cent  per  gallon. 


Mr.  Ualloway's  paper  was  accompanied  by  the  exhibition  of  a  large 
series  of  vials,  illustrating  the  various  insecticide  mixtures  and  combi- 
nations described  by  the  author.  Some  of  the  mixtures  were  experi- 
mentally made  on  a  small  scale,  to  illustrate  the  characteristic  reactions 
which  accompany  the  combining  of  the  different  elements.  In  the 
course  of  the  examination  of  the  specimens  and  the  discussion  which 
followed,  it  was  pointed  out  that  the  kerosene  mixtures  were  not  as 
r,21()— No.  2 6 
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stable  as  the  old  standard  ones  of  soap  and  railk,  and  Mr.  Galloway- 
explained  that  while  this  was  generally  true,  many  of  the  mixtares 
were  sufficiently  stable  for  practical,  immediate  use,  and  that  the  whole 
matter  had  been  worked  out  provisionally  by  him  with  the  idea  of 
merely  bringing  it  before  the  Association  so  that  others  having  more 
time  could  take  up  the  matter,  make  more  careful  experiments,  and 
devise  methods  and  formulas  which  would  bring  about  the  best  results. 
In  the  absence  of  the  author  the  following  paper  by  Mr.  Webster 
was  read  by  the  Secretary  : 


SPRAYING  WITH  ARSENITES  VS.  BEES. 

By  F.  M.  Webstek,  Wooster,  Ohio, 

At  the  Rochester,  IST.  Y.,  meeting  of  this  Association,  I  gave  the 
results  of  some  experiments  looking  toward  a  solution  of  the  problem. 
Will  spraying  fruit  trees  while  in  bloom  affect  the  bees  which  after- 
wards visit  these  trees  for  the  jjurpose  of  securing  either  honey  or  any 
other  substance  carried  to  the  hives,  and  if  such  be  the  case,  what  is 
the  effect  upon  the  inmates  of  such  hives?  The  results  of  my  first 
attempt  at  settling  this  question  will  be  found  on  record  in  Insect 
Life,  vol.  v.  pp.  121-123,  and  it  will,  therefore,  not  be  necessary  for 
me  to  repeat  them  here.  On  account  of  the  meteorological  conditions 
under  which  the  experiments  were  carried  on  they  have  never  been 
deemed  conclusive  in  point  of  definite  results,  even  by  myself,  and  I 
have  only  been  waiting  a  favorable  season  in  order  to  finish  the  work. 
This  year  the  time  appeared  to  have  arrived  in  which  I  might  hope 
to  solve  the  problem. 

On  May  2  two  apple  trees  in  full  bloom — and  the  blossoms  were 
abundant — were  thoroughly  sprayed  with  a  mixture  of  1  ounce  of  Paris 
green  to  each  12  gallons  of  water.  After  the  water  had  evaporated 
the  poison  could  be  clearly  observed  both  on  bloom  and  foliage.  The 
application  was  made  during  the  forenoon,  the  day  being  warm  and 
clear,  and  during  the  afternoon  quite  a  number  of  bees  were  caught 
while  visiting  the  bloom  and  marked  with  carmine  ink.  The  hives 
were  located  but  a  few  yards  distant  from  the  trees,  and  both  being 
situated  at  a  considerable  distance  from  any  other  trees  at  that  time 
in  bloom.  None  of  these  marked  bees  were  afterwards  found  dead 
about  the  hives.  During  the  night  following  the  application  there 
was  a  rainfall  of  0.20  inch.  On  the  following  day  bees  were  caught 
and  killed  by  being  dropped  into  a  cyanide  bottle  where  the  cyanide 
was  embedded  in  plaster  of  Paris,  after  the  usual  custom.  As  soon  as 
the  bees  were  dead  they  were  dissected  as  follows :  The  posterior  legs 
with  pollen  attached  were  severed  from  the  bodies  and  placed  in  a 
small  glass  vial  and  securely  corked.  The  contents  of  the  abdomens, 
including  the  honey  sacs,  were  next  dissected  out  and  placed  in  a 
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separate  vial,  and  the  same  mode  of  procedure  was  followed  with  the 
whole  inside  of  the  thorax,  this  giving  me  the  entire  bee  except  the 
head,  anterior  and  middle  legs,  wings,  and  chitinous  walls  of  the  thorax 
and  abdomen.  Besides  these  a  number  of  the  bees  were  kept  intact.  The 
whole  series  was  submitted  to  the  assistant  professor  of  chemistry  of 
the  Ohio  State  University,  L.  M.  Bloomiield,  to  be  tested  for  arsenic  by 
the  Marsh  method.  Mr.  Bloomiield  found  the  weight  of  material  sub- 
mitted in  each  case  to  be  as  follows :  Posterior  legs,  with  pollen  attached, 
0..3498  gram ;  contents  of  abdomens  and  honey  sacs,  0.0990  gram ;  ditto 
thorax,  0.0710  gram.  After  the  usual  tests  to  prove  the  absence  of 
arsenic  in  the  reagents  it  was  found  that  no  arsenic  was  associated 
with  the  posterior  legs  or  the  pollen  with  which  they  were  loaded,  none 
had  been  left  in  the  thoracic  matter,  but  the  material  from  the  abdomens 
gave  unmistakable  proof  of  the  presence  of  arsenic.  The  entire  bodies 
of  a  number  of  the  bees,  taken  at  the  same  time  from  the  same  tree, 
were  then  washed  with  diluted  ammonia  water,  three  washings  failing 
to  give  a  trace  of  arsenic,  but  the  bodies,  after  being  thus  treated,  and 
being  boiled  in  water  slightly  acidulated,  gave  distinct  traces  of  the 
poison,  thus  eliminating  any  possibility  of  the  poison  having  been 
introduced  into  the  abdominal  matter  at  the  time  of  dissection  and 
from  the  exterior.  May  15  a  crab  apple  tree  {Cratccgus)  was  sprayed 
with  a  mixture  of  the  same  ratio  of  Paris  green  as  before,  but  in  this 
case  only  the  contents  of  the  abdomens  were  retained.  This  matter,  to 
the  weight  of  0.1463  gram,  treated  as  in  the  preceding,  gave  unmis- 
takable proof  of  the  presence  of  arsenic. 

Just  at  this  stage  of  my  investigations,  chance,  if  such  a  thing  there 
be,  threw  in  my  way  still  more  conclusive  proof.  A  few  days  prior  to 
my  last  experiment,  probably  about  May  10,  a  small  apple  orchard  on 
the  experiment  farm  was  sprayed  with  Bordeaux  mixture,  to  which  had 
been  added  Paris  green  at  the  rate  of  4  ounces  to  each  50  gallons  of  the 
mixture.  The  bloom  had  at  this  time  nearly  all  fallen  from  the  trees 
the  exceptions  being  an  occasional  belated  cluster.  Three  colonies  of 
bees,  recently  brought  on  to  the  premises,  were  located  near  by,  to  all 
appearances  in  a  perfectly  healthy  condition.  A  few  days  after  the 
application  of  the  poisoned  Bordeaux  mixture  one  colony  suddenly 
became  extinct  and  a  second  greatly  reduced  in  numbers,  dead  bees 
being  abundant  about  both  hives.  From  these  colonies  I  was  able  to 
secure  dead  bees,  and  both  honey  from  uncapped  cells  and  dead  brood 
from  the  hive  that  had  been  so  mysteriously  depopulated.  When  tested 
for  arsenic  by  Mr.  Bloomfleld,  precisely  as  with  the  other  matter,  con- 
tents of  abdomens  of  the  dead  bees  to  the  amount  of  0.2334  gram 
revealed  the  presence  of  arsenic ;  3. 70G1  grams  of  honey  gave  no  trace 
of  poison,  while  1.8481  grams  dead  brood  showed  it  to  be  present,  and 
the  entire  bodies  of  the  dead  bees,  thrice  washed  in  ammonia  water,  as 
before  explained,  gave  traces  of  arsenic.  In  regard  to  the  honey  I  can 
only  say  that  it  was  from  uncapped  cells,  which  might  and  probably 
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did  contain  last  year's  honey  that  was  still  being  used  for  a  jtartial 
food  supply  by  the  bees. 

Briefly  recapitulated,  arsenic  was  found  present  in  the  contents  of 
the  abdomens  of  bees  frequenting  recently  sprayed  blossoms,  and  we 
are  at  least  free  to  assume  that  more  or  less  of  it  was  contained  in  the 
honey  sacs.  The  dead  bees,  three  times  washed  in  ammonia  water, 
the  latter  not  revealing  the  presence  of  arsenic  externally,  when  tested 
showed  its  presence  internally.  Brood  from  uncapped  cells  (larv;e)  of 
a  colony  suddenly  dying  without  other  apparent  cause  gave  evidence 
of  having  died  from  the  effect  of  arsenic;  which  could  have  been  intro- 
duced only  from  without. 

In  summing  up  the  matter,  then,  1  can  see  no  other  conclusion  that 
can  be  drawn  from  the  results  of  my  experiments  than  that  bees  are 
liable  to  be  poisoned  by  spraying  the  bloom  of  fruit  trees,  the  liability 
increasing  in  proportion  as  the  weather  is  favorable  for  the  activity  of 
the  bees,  and  that  all  bloom  must  have  fallen  from  the  trees  before  the 
danger  will  have  ceased. 

Finally,  I  believe  we  now  have  the  first  conclusive  proof  of  the  effect 
on  bees  by  the  use  of  arsenical  poisons  in  the  orchard  while  the  trees 
are  in  bloom.  Heretofore  all  has  been  uncertainty,  the  statements 
made  being  based  on  either  pure  assumption,  or,  as  in  once  instance, 
on  the  result  of  penning  up  the  bees  and  feeding  them  on  poisoned 
sweetened  water.  It  is  certainly  to  the  credit  of  the  entomological 
fraternity  of  America  that  among  their  number  but  few  could  be  fcmnd 
willing  to  risk  a  positive  assertion  based  on  such  slender  and  unreliable 
information,  and  I  feel  that  I  am  fully  Justified  in  pointing  out  the 
fact  that  in  the  case  of  two  of  our  fellow  members.  Dr.  Lintner  and  Mr. 
Fletcher,  in  the  face  of  the  legislative  bodies  of  their  respective  States, 
both  refused  to  commit  themselves  to  the  extent  of  making  po.sitive 
statements  either  one  way  or  the  other. 


Mr.  Lintner  said  that  his  position  hitherto  had  been  that  laws  ought 
not  to  be  passed  on  the  subject  unless  it  was  amply  proved  that  harm 
did  result  to  bees;  and  even  in  that  event,  the  relative  interests  of 
the  bee-keepers  and  fruit-growers  should  be  carefully  weighed,  since  it 
has  been  showed  by  him  that  many  harmful  insects  also  visited  the 
blossoms,  and  they  Mould  stand  an  equal  chance  with  the  bees  of  being- 
poisoned  by  the  arsenical  mixtures. 

Mr.  Smith  said  that  the  bee-keepers  would  always  have  an  advan- 
tage when  it  came  to  securing  legislative  action,  because,  while  they 
represented  a  comi)aratively  small  number  of  individuals,  they  are 
well  organized,  and  can  secure  action  where  the  much  larger  body  of 
fruit-growers  would  be  powerless. 

Mr.  South  wick  read  the  following  paper: 
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ECONOMIC  ENTOMOLOGICAL  WORK  IN  THE  PARKS  OF  NEW  YORK 

CITY. 

By  E.  B.  SouTHWiCK,  Xew  York  City. 

The  work  of  the  entomologist  of  the  Department  of  Public  Parks  in 
New  York  City  is  the  care  of  trees,  shrubs,  and  i>lants  in  an  entomo- 
logical sense,  and  is  under  the  direction  of  the  Commissioners. 

The  ground  to  be  covered  is  about  4,000  acres  more  or  less,  but  most 
of  the  work  is  confined  to  the  Central  and  other  parks  of  the  city 
proper.  Two  men,  with  the  entomologist,  constitute  the  working  force, 
save  when  the  Orgyia  cocoons  become  very  abundant,  then  laborers 
assist  in  their  removal. 

The  work  is  continued  the  year  round  every  day  save  Sundays  and  an 
occasional  holiday.  A  one-horse  spraying  machine  carrying  2^  barrels 
of  liquid  is  used  for  the  ordinary  work  of  spraying,  and  a  one-horse 
machine  with  a  powerful  force  pump  for  knocking  oft"  plant-lice,  cot- 
tony scale,  etc.  Various  other  tools  and  appliances  are  used  for  the 
removal  of  egg  masses,  webs,  bag  worm  cases,  larvne,  etc.  The  poisons 
used  are  those  that  are  now  quite  commonly  accepted  to  be  the  best, 
viz,  London  purple,  Paris  green,  kerosene,  crude  petroleum,  crude  car- 
bolic acid,  bisulphuret  of  carbon,  hellebore,  pyrethrum,  and  others.  The 
insect  that  requires  the  most  attention  the  year  round  is  Orgyia  Jeuco- 
stigma.    This  species  is  reduced  in  several  ways. 

(1)  By  hand-picking,  by  which  means  barrels  of  the  cocoons  and 
egg  masses  are  removed  each  year.  This  work  is  carried  on  through 
the  entire  winter,  when  ail  the  parks  have  to  be  goue  over  and  the  trees 
put  in  as  good  condition  as  possible. 

(2)  By  jarring  the  larva?,  down  with  a  pole  so  arranged  that  a  blow 
from  a  mallet  on  a  projection  placed  at  the  larger  end  of  the  pole  will 
jar  down  any  that  may  be  on  the  limb. 

(3)  By  poisoning  the  foliage  with  London  purple,  which  is  quite 
effective,  and  used  especially  on  very  large  trees  that  can  not  be  treated 
otherwise. 

(4)  By  spraying  the  trunks  of  large  trees  that  are  covered  with 
cocoons  with  an  emulsion  of  petroleum  and  carbolic  acid.  This  spray 
put  on  with  force  will  j)enetrate  most  of  the  cocoons  and  destroy  the 
puppe  or  larvie  witliin  and  many  of  the  eggs  that  may  have  been  dej)0S- 
ited  on  the  outside.  This  last  method  is  only  resorted  to  when  we  are 
unable  to  subdue  them  in  other  ways.  Large  quantities  of  the  cocoons 
of  this  insect  are  collected  each  year  and  taken  to  the  arsenal,  where 
the  parasites  when  bred  are  allowed  to  escape  from  the  windows  of  the 
building  to  continue  their  work  of  parasitism. 

The  bag- worm,  that  at  one  time  defoliated  whole  sections  of  the  park, 
has  been  so  subdued  that  it  no  longer  gives  us  much  trouble.  Barrels 
of  their  cases  have  been  removed  from  the  trees,  and  each  year  we 
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remove  all  that  appear  in  devastating  numbers  as  far  as' it  is  possible  to 
do  so. 

The  European  leopard  moth  {Zeuzera  pyrina)  is  one  of  the  worst 
insects  we  have  to  contend  with.  It  works  in  secret,  and  not  until  the 
damage  is  done  can  we  locate  it.  Last  season  we  spent  two  months  on 
this  insect  alone,  collecting  and  destroying  the  larv;e  and  pup.e.  All 
the  affected  limbs  were  collected,  the  insects  removed,  and  then  the 
limbs  were  taken  to  the  dump  and  destroyed  by  fire,  in  this  way  mak- 
ing the  work  complete.  A  great  many  wagon -loads  were  so  collected 
and  destroyed,  and  this  work  manifested  itself  this  year  in  the  lesser 
number  of  trees  affected.  This  year  we  continued  the  work  of  collect- 
ing, but  were  only  able  to  give  two  weeks  to  it,  but  with  the  aid  of  the 
gardeners  we  were  able  to  destroy  a  great  many.  I  believe  the  work 
we  have  done  with  this  insect  alone  has  saved  thousands  of  trees  in  our 
parks  that  would  otherwise  have  been  either  destroyed  or  deformed. 
This  question  is  a  serious  one  when  we  are  considering  such  valuable 
representations  of  our  Silva  as  are  collected  in  our  city  parks,  for  when 
a  limb  is  amputated  by  this  insect  the  stub  is  most  sure  to  die,  and  if 
the  fungus  does  not  immediately  take  possession  of  it,  it  wiU  be  ampu- 
tated by  a  so-called  gardener,  who  does  not  see  the  advisability  of  pro- 
tecting the  scar  from  fungi  and  insects;  and  here  is  offered  a  field  for 
the  greedy  fungi,  whose  ever-present  spores  are  ready  to  grow  when 
the  proper  field  offers  itself,  and  they  hardly  ever  fail  to  take  posses- 
sion and  all  over  our  tine  elms  can  be  seen  with  groups  of  Agaricuft 
ulmarius  in  all  stages  of  growth.  This  close  pruning,  without  proper 
protection  from  insects  and  fungi,  is  one  of  the  most  important  ques- 
tions of  our  times,  for  every  year  great  numbers  of  trees  are  destroyed 
for  want  of  proper  protection  and  a  knowledge  of  seasonable  ])runing. 

Kight  here  the  sap-tiy,  which  I  take  to  be  Mycetobia  palHpes^*  finds 
congenial  habitat,  and  hundreds  of  trees  are  weakened  by  the  flow  of 
sap  they  cause,  besides  being  unsightly  from  the  slimy  frass  running 
down  their  sides.  Those  we  treat  with  a  crude  carbolic-acid  emulsion 
sprayed  over  them;  after  a  time,  however,  they  again  show  themselves, 
and  have  to  be  treated  again. 

The  elm  leaf-beetle  is  another  pest  that  we  have  to  fight,  but  with 
the  force  of  two  men,  and  miles  of  ground  to  cover,  it  is  very  difficult 
to  keep  this  insect  in  subjection.  Our  success  has  been  in  preventive 
measures  rather  than  otherwise.  However,  we  do  successfully  destroy 
them  when  they  have  spread  over  the  entire  tree.  As  soon  as  the  first 
eggs  are  discovered  on  the  leaves,  about  the  1st  of  June,  we  immedi- 
ately i)oison  the  foliage  and  keep  them  from  spreading.  When  the 
larva^  come  down  to  pupate  and  collect  at  the  base  of  the  tree,  we  treat 
them  by  spraying  with  an  eiTiulsion  of  kerosene  and  crude  carbolic  acid. 
In  this  way  we  destroy  bushels  of  them,  and  with  the  sj)raying  are 
able  to  keep  them  in  check  in  our  city  parks. 


*Mr.  A.  D.  Hopkins  says  it  is  probably  a  species  of  Sciara.  -K.  B.  S. 
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The  pine  Chermes {Chermes pinicorticis)  is  another  insect  that  is  giving 
ns  a  great  deal  of  trouble,  but  we  can  subdue  it  most  effectually  with 
a  stiff  spray.  The  tree  is  then  treated  with  the  kerosene  emulsion,  and 
also  those  insects  collected  or  washed  down  around  the  base  of  the  tree. 
This  has  to  be  done  at  least  three  times  a  year.  For  the  past  seven 
years  I  have  been  using  the  stiff  spray  for  different  work,  and  it  is  one 
of  the  best  means  I  know  of  for  cleaning  maples  of  Pulvinaria.  Three 
years  ago  Pulvinaria  innumerahilis  was  very  abundant  on  a  great 
number  of  trees  in  our  parks,  and  I  treated  them  with  the  hose  and 
emulsion  until  I  had  them  in  fair  subjection.  The  Chermes  and  Pulvi- 
naria were  at  one  time  taken  off  with  corn  brooms,  but  the  spray  is 
much  more  effectual,  and  gets  in  among  the  small  twigs  without  break- 
ing them. 

Scale  insects  are  treated  with  washes  and  taken  off  with  steel  brushes, 
and  are  also  sprayed  with  an  emulsion,  which  covers  the  smaller 
branches.  Eriosoma  rileyi  is  common  on  our  young  elms,  and  these  are 
treated  with  the  kerosene  and  carbolic  emulsion. 

The  larvai  of  the  larger  silk  producers  are  collected  and  destroyed, 
as  well  as  the  cocoons.  Datanas  are  collected  by  hand,  as  they  are 
assembled  in  masses,  and  destroyed.  The  web- worm,  always  abundant 
in  our  parks,  is  collected  either  by  taking  down  the  twigs  or,  if  the  tree 
is  a  valuable  one,  by  twisting  them  out  and  crushing  the  larvae. 

Alypia  octomacidata  is  abundant  where  Ampelopsis  is  grown.  These 
are  effectually  destroyed  with  the  London  purple  solution. 

The  catalpa  trees  have  been  affected  by  a  species  of  Cecidomyia,  which 
causes  the  ends  of  the  branches  to  turn  black  and  break  off'.  These 
are  collected  every  year  and  destroyed  before  the  larvie  leave  the  twigs. 
Leaf-skeletonizers  are  always  abundant  on  many  of  our  trees,  and  the 
Platanus  and  Liquidambar  species  have  suffered  most.  These  insects 
are  cut  off  as  soon  as  they  can  be  seen  working  and  destroyed.  If  left 
for  any  length  of  time  they  make  the  tree  very  unsightly. 

Aphis  species  are  treated  with  the  kerosene  emulsion  after  the  colo- 
nies have  been  broken  up  with  the  stiff'  spray.  I  have  found  it  impossible 
to  get  an  emulsion  to  act  upon  many  of  the  plant-lice  on  account  of  the 
secretion;  but  let  me  play  the  hose  on  them  a  short  time  and  they  are 
disintegrated  and  demoralized,  and  many  are  killed  outright  by  the 
shock;  then  a  fine  spray  of  emulsion  will  reach  them  more  effectually 
than  otherwise.  The  more  I  have  occasion  to  use  a  force  of  water  the 
more  I  see  the  benefits  that  will  accrue  from  it,  especially  in  economic 
entomological  work,  for  larvae  of  many  kinds  can  be  knocked  down  by 
it,  and  my  men  have  brought  me  birds  that  they  have  knocked  out  of 
a  tree  and  captured. 

Other  insects  that  are  working  on  the  foliage  and  in  the  stems  of  our 
plants  we  have  in  great  numbers,  but  enough  has  been  said  to  give  an 
idea  of  some  of  the  work  we  try  to  accomplish.  Could  we  have  suf- 
ficient force  to  do  the  work  at  the  proper  time  there  seems  to  be  no 
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reasou  vhy  our  parks  could  not  be  kept  in  the  best  condition,  but  with 
a  force  of  but  two  men,  with  the  entomologist,  the  wonder  is  that  even 
a  respectable  shoAving  can  be  made  and  the  vegetation  kept  in  as  good 
condition  as  we  now  find  it. 


Mr.  Howard  said  that  he  was  very  much  interested  in  Mr.  Southwick's 
account  of  the  use  of  water  as  an  insecticide  and  referred  to  some 
experiments  in  the  same  line  which  he  had  conducted,  in  which  he 
showed  a  strong  stream  of  water  to  be  an  effective  agent  against  the 
rose  slug  and  certain  other  insects. 

Some  discussion  followed  on  the  nature  of  the  work  and  the  probable 
species  of  the  sap  worm  described  by  Mr.  Southwick,  which  was  thought 
by  Mr.  Lintner  to  be  probably  a  species  of  Sciara. 

Mr.  Southwick  then  read  the  following  paper: 

THE  WOOD-LEOPARD  MOTH  IX  THE  PARKS  OF  NEW  YORK  CITY. 

By  E.  B.  Southwick,  New  York  City. 

This  very  destructive  insect  is  now  thoroughly  established  in  the 
parks  and  places  of  New  York  City,  and  is  yearly  doing  an  immense 
amount  of  damage. 

This  Zeuzera  was  lirst  noticed  by  me  in  Central  Park  in  the  year 
1884,*  when  the  gardeners  brought  me  a  large  larva,  which  they  had 
taken  from  an  elm  limb.  At  the  time  I  did  not  know  what  insect  it 
was.  It  resembled  somewhat  the  larva  of  Xylentes  robinia',  and  I 
thought  it  might  possibly  be  that  species  which  had  taken  to  a  new  food 
plant,  as  it  was  known  to  bore  into  the  trunks  of  willow,  oak,  locust, 
poplar,  and  chestnut. 

Although  numbers  of  the  moths  had  been  taken  at  electric  lights, 
and  the  larvse  had  become  more  abundant,  yet  it  was  not  until  1889 
that  the  real  species  was  found  out.  Mr.  Angelmann,  of  Newark,  N.  J., 
was  the  first  to  obtain  the  imago  from  the  larva,  and  these  were  identi- 
fied as  Zeuzera  pyrina.,  or  Z.  (vsculi,  as  some  authors  have  it.  This  fact 
was  noticed  in  an  article  by  Prof.  John  B.  Smith,  published  in  Garden 
and  Forest. 

This  insect  has  now  become  one  of  the  worst  pests  we  have  to  deal 
with,  and  already  the  trees  and  shrubs  are  becoming  deformed  from  the 
effects  of  their  disastrous  workings. 

They  are  already  affecting  more  than  20  species  of  trees  and  shrubs, 
and  none  seem  to  be  exempt  save  the  evergreens,  and  possibly  a  few 
others. 

Even  quite  small  shrubs  are  affected  by  them,  which  no  doubt  occurs 
from  the  fact  that  the  gravid  female  is  blown  from  the  trees,  and  being 


*  Published  in  the  New  York  Independent,  October  1, 
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unable  to  fly  very  far  or  high,  deposits  her  eggs  in  the  first  suitable 
place  that  offers.  I  have  but  little  doubt  that  the  larva,  when  getting 
too  large  for  the  branch  in  which  it  is  feeding,  migrates  to  a  larger 
branch,  as  affording  snfficient  room  for  its  development,  for  in  my  insect 
room,  where  the  specimens  are  kept  for  breeding,  they  often  do  migrate 
from  a  small  branch  and  eat  their  way  into  a  larger  one,  and  they  have 
even  eaten  into  the  yellow  pine  flooring  and  covered  thenivselves  with 
their  frass;  one  migrated  nearly  30  feet  and  went  into  the  white  pine 
window-casing,  where  it  remained  until  it  pupated,  and  emerged  as  a 
moth.  Experience  has  shown  in  a  great  many  cases  that  they  are 
amply  able  to  take  care  of  themselves,  and  when  in  their  burrow  and 
drawn  up  the  thoracic  and  anal  shields  form  perfect  opercula  imper- 
vious to  all  external  enemies. 

The  family  of  Zeuzerid?e  are  very  remarkable  from  the  fact  that  the 
females  have  a  long  and  quite  hard  ovipositor,  by  means  of  which  they, 
probably,  are  able  to  introduce  their  eggs  into  the  soft  tissue  between 
the  bud  and  the  node  on  which  it  is  situated  so  that  the  young  larvae 
when  hatched  can  without  much  difficulty  enter  the  twig  to  feed  upon  its 
interior.  In  Europe  it  is  recorded  as  feeding  upon  six  species  of  trees, 
and  an  English  writer  has  made  the  statement  that  fruit  trees  pierced 
by  this  insect  bear  even  more  abundantly  than  do  those  untouched  by 
it.  However  this  may  be,  most  of  the  limbs  affected  break  off'  entirely 
with  us,  provided  the  larva  attains  its  full  growth,  for  it  then,  in  many 
cases  girdles  the  limb,  when  a  storm  is  most  sure  to  break  it  off.  After 
every  storm  great  quantities  of  limbs  can  be  seen  either  entirely  broken 
off"  or  still  hanging  on  the  trees.  In  1893  we  spent  two  mouths  in  fight- 
ing this  insect  alone  in  our  city  parks,  collecting  wagon  loads  of  limbs 
and  branches,  and  destroying  the  larvte  or  pupte,  as  the  case  might  be. 

This  is  one  of  the  most  difficult  insects  we  have  to  keep  in  clieck, 
for  it  works  in  secret  and  does  not  disclose  its  whereabouts  until  the 
damage  is  done,  disfiguring  aud  destroying  many  of  our  most  valuable 
shade  and  ornamental  trees,  and  particularly  our  beautiful  American 
white  elm,  which,  if  not  killed  outright,  is  thrown  out  of  character  by 
severing  its  leading  branches,  hi  many  cases  the  entire  head  of  the 
tree  is  severed  from  the  trunk,  and  it  may  have  attained  a  diameter  of 
six  or  more  inches. 

Again  we  find  as  many  as  six  larvse  in  a  single  tree  but  three  inches 
in  diameter,  any  one  of  which  is  able  to  destroy  the  tree  if  not  removed. 
These  are  cut  out  as  soon  as  detected,  and  all  the  young  elms 
undergo  a  rigid  examination  three  or  four  times  a  year.  A  system  of 
lights  has  been  projected  for  use  in  the  Central  Park,  but  as  yet  the 
means  to  the  end  desired  has  not  been  given.  The  light  would  attract 
many  males  of  this  species  and  some  females,  but  most  of  the  females 
are  too  heavy  to  fly  far,  or  at  least  seem  to  be  unable  to  when  in  cap- 
tivity, but  the  lights  would  attract  other  noxious  moths  which  could  be 
easily  taken  in  traps.     This  insect,  working  in  secret,  can  only  be 
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destroyed  by  cutting-  down  tlie  limb  affected;  or,  where  the  tree  is  small 
and  very  rare  and  we  can  locate  it,  I  have  put  in  bisulphuret  of 
carbon  and  i)uttied  up  the  hole,  thus  killing-  it  in  the  burrow  without 
severing  the  branch.  This  remedy  can  be  used  in  the  trunks  of  small 
trees,  and  is  very  effective.  With  an  oil  can  the  carbon  can  be  intro- 
duced without  difficulty. 


Mr.  Smith  remarked  that  the  habits  of  the  larvoe  in  wandering  or 
migrating  into  old  burrows,  mentioned  by  Mt.  South  wick,  is  paralleled 
in  his  experience  by  certain  Cossid  larva?,  with  which  he  had  observed 
at  various  times  an  exactly  similar  habit. 

Mr.  Howard  inquired  if  anyone  could  give  the  present  distribution 
of  the  European  leopard  moth  in  the  vicinity  of  New  York. 

Mr.  Smith  said  he  was  confident  it  had  not  yet  reached  New  Bruns- 
wick, but  possibly  had  extended  as  far  as  Elizabeth,  N.  J.  He  said  it 
had  been  reported  by  Col.  Nicolas  Pike  as  occurring  in  Tonnecticut. 

In  the  absence  of  Prof,  F.  H.  Snow,  of  Lawrence,  Kaus.,  the  following 
paper  was  read  by  Mr.  Lowe : 

WORK  IN  ECONOMIC  ENTOMOLOGY  AT  THE  UNIVERSITY  OF  KAN- 
SAS FOR  THE  SEASON  OF  1894. 

I>y  Francis  H.  Snow,  Laurence,  Kans. 

WORK   WITH    CHINCH-BUG   INFECTION. 

The  principal  work  in  economic  entomology  conducted  by  this  Uni- 
versity during  the  present  season  has  consisted  of  a  continuation  of 
the  laboratory  and  field  experiments  for  the  destruction  of  chinch 
bugs  by  Sporotrichum  glohuUferum.  At  the  date  of  the  present  writ- 
ing upward  of  0,000  individual  farmers  have  been  supplied  with  Spo- 
rotrichum from  our  laboratory  since  April  15,  1894.  In  addition  to  the 
supply  of  individual  farmers,  thirty-six  substations  have  been  supplied 
with  the  material  for  the  starting  of  the  work  of  infection  in  as  many 
different  counties  in  the  States  of  Kansas,  Missouri,  and  Oklahoma 
Territory.  The  material  necessary  for  supplying  the  large  number  of 
orders  has  been  manufactured  in  thirty  infection  boxes,  kept  constantly 
in  operation  since  the  opening  of  the  season,  about  the  middle  of  April. 
Live,  healtliy  bugs  from  the  fields  have  been  killed  by  Sporotrichum 
in  tliese  infection  boxes,  and  their  mummified  bodies  have  been  dis- 
tributed to  the  farmers  with  instructions  to  each  individual  to  establish 
a  separate  infection  box  for  himself  similar  to  the  boxes  in  use  at  the 
University  laboratory.  An  improvement  adopted  the  j) resent  season  in 
the  infection  boxes  has  been  the  spreading  over  the  bottom  of  each  box 
a  layer  of  moist  soil  about  an  inch  in  depth.  This  seems  to  afford  con- 
ditions for  the  propagation  of  the  Sporotrichum  more  in  accordance  with 
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the  natural  conditions  which  prevail  in  the  field.  We  have  inchided  in 
every  package  of  infection  sent  out  from  the  laboratory  at  least  six  or 
eight  dead  bugs  with  the  full  external  growth  of  the  Sporotrichum. 
The  attacked  area  in  the  State  of  Kansas  has  moved  northward  from 
the  area  most  destructively  infested  last  year.  The  southern  counties 
of  the  State,  where  the  bugs  were  quite  destructive  in  1803,  and  where 
large  quantities  of  Sporotrichum  were  sent  from  our  laboratory,  seem 
to  be  comparatively  free  from  chinch  bugs  in  1894.  Our  station  is  located 
in  about  the  center  of  the  eastern  fourth  of  the  State,  and  for  the  first 
time  since  the  beginning  of  our  experiments  the  chinch  bugs  have 
attacked  fields  in  the  immediate  vicinity  of  our  laboratory.  This  gave 
us  the  first  opportunity  of  conducting  an  experiment  which  could  be 
under  our  own  personal  daily  supervision  from  beginning  to  end.  Inas- 
much as  this  may  be  taken  as  a  standard  example  of  the  manner  in 
which  the  Sporotrichum  works  in  the  field,  I  will  append  the  following 
notes : 
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Fig.  18.— Diagram  of  field  infested  with  chinch  bug  (from  sketch  by  F.  H.  Snow). 

The  field  experimented  npon  was  a  corn  field  100  rods  in  length,  a 
portion  of  which  joined  the  University  campus,  and  the  remainder  a 
wheat  field  from  which  the  wheat  was  cut  on  June  20.  The  above 
diagram  will  give  the  relative  position  of  the  fields  and  will  illustrate 
the  accompanying  explanation : 

When  the  wheat  was  cut  it  was  noticed  for  the  first  time  that  chinch 
bugs  were  abundant  in  the  wheat.  They  moved  immediately  from  the 
wheat  field  into  the  adjacent  corn  field  belonging  to  another  owner. 
The  bugs  were  first  noticed  by  him  in  the  corn  in  large  force,  in  both 
A  and  B,  blackening  the  stalks,  on  Saturday,  June  23.  The  bugs  were 
in  about  20  rows  in  A  and  about  10  rows  in  B.  The  strip  of  potatoes 
between  corn  in  B  and  wheat  field  had  hindered  the  bugs  in  their  prog- 
ress into  B.  The  contents  of  one  of  the  laboratory  boxes  of  the  24  by 
36  by  (>  inches  dimensions  was  taken  out,  earth  and  all,  and  used  for 
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the  infection  of  these  fields  ou  the  inorniiig  of  Saturday,  June  2,'?.  In 
field  A  the  infection  was  put  in  the  axils  of  the  leaves  and  at  the  bases 
of  the  stalks  of  every  hill  of  rows  4  and  5,  and  7  and  !t.  In  field  P>  the 
same  was  done  for  rows  2  and  .'). 

Search  was  made  before  distributing  the  infection  for  possible  Sporo- 
trichum  bugs,  already  sjwntaneously  in  the  field,  but  none  were  found. 
J^reviously  to  June  23  there  had  been  frequent  rains,  so  that  the 
ground  was  uioist  at  this  time.  On  the  night  of  June  23,  heavy 
rain  fell,  and  again  on  the  afternoon  and  night  of  June  24.  The  after- 
noon rain  was  accompanied  with  heavy  hail.  Some  of  the  stones  were 
an  inch  in  diameter.  The  night  rain  of  the  24th  was  driven  by  a  strong- 
west  wind,  so  that  the  corn  was  laid  fiat  in  places.  The  field  was 
visited  on  the  afternoon  of  the  25th  and  the  bugs  were  found  in  as  good 
condition  and  as  numerous  as  when  first  noticed  on  the  23d.  It  was 
the  intention  to  scatter  more  infection  ou  the  25th,  but  a  rain  storm 
came  and  further  infecting  was  deferred.  On  the  morning  of  June  26 
a  bucket  of  soil  was  taken  from  the  infection  box  and  scattered  in  each 
hill  of  rows  0  and  10  and  row  15  of  field  A.  At  this  time  the  bugs 
ai)peared  in  good  condition,  and  no  signs  of  the  spread  of  the  infection 
were  apparent.  The  bugs  had  advanced  somewhat  into  field  C,  and 
infection  was  scattered  down  row  15  of  this  field  for  the  few  rods  the 
bugs  extended,  and  also  in  different  places  in  row  15.  The  morning  of 
June  20  was  warm  and  clear. 

On  the  morning  of  June  28  a  bucket  of  earth  from  the  infection  box 
was  scattered  at  every  alternate  hill  through  row  18  of  field  A,  and  at 
intervals  of  every  two  or  three  hills  through  rows  1  and  2.  Only  a  few 
Sporo  bugs  could  be  found.  The  bugs  were  working  in  great  ibrce. 
Under  clods  and  fallen  stalks  and  leaves  large  numbers  of  the  bugs 
were  gathered  for  molting.  Most  of  the  bugs  on  the  standing  corn 
were  black  larvae  and  pupa',  but  there  were  a  few  red  larva'  and  a  few 
old  winged  and  newly-molted  winged  individuals.  The  morning  clear 
and  warm.  A  slight  shower  on  the  night  of  the  27th.  P^arth  moist  in 
the  field. 

July  2:  Bugs  from  the  infection  boxes  sutficient  to  infect  each  hill 
for  two  rows  were  scattered  in  field  A  where  the  bugs  were  thickest 
out  to  the  fifty-second  row,  the  bugs  having  extended  to  that  distance. 
A  few  white  fungous  bugs  could  be  found  at  nearly  every  hill.  The  bugs 
were  apparently  not  more  than  half  as  numerous  as  when  the  field  was 
first  infected,  but  they  had  scattered  as  far  as  the  fifty-second  row,  and 
this  may  account  for  the  apparent  decrease.  Bugs  are  continually 
hatching  and  molting  at  this  time. 

July  5:  There  was  a  heavy  rain  on  the  morning  of  the  4th.  Bugs 
covered  with  Sporotrichum  can  be  found  in  great  quantity  under  tiillen 
cornstalks  and  clods.  One  and  one-half  gross  of  pill  boxes  were  filled 
from  the  field  today.    The  victims  are  chiefly  old  bugs,  but  not  all. 
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July  9:  More  Sporo  bugs  were  scattered  along  the  advance  line  of  the 
chinch  bugs.  The  bugs  had  made  very  little  headway  since  the  2d  of 
July.  From  2  to  3  gross  of  infection  boxes  are  filled  with  Sporo 
from  this  field  daily.  The  bugs,  both  old  and  young,  seem  to  be  but 
si)aringly  present  in  the  field.  Here  and  there  a  very  few  live  bugs 
may  be  found  in  the  axils  of  the  leaves  and  under  clods. 

July  13:  The  Sporo  is  continually  increasing  in  the  field,  but  there 
is  a  larger  number  of  live  bugs  on  the  corn  in  places  than  could  be  seen 
on  the  9th. 

JulylG:  There  was  a  heavy  rain  on  the  15th.  There  are  plenty  of 
Sporo  bugs  for  picking,  and  pickers  are  still  at  work  and  have  not 
ceased  since  they  began  on  the  5th. 

July  18:  Sporo  is  increasing  over  the  field,  but  the  bugs  are  numer- 
ous in  occasional  spots  throughout  the  field.  These  bugs  are  of  all 
ages,  but  adults  greatly  predominate.  The  dead  bugs  or  mummies 
gathered  by  the  pickers  now  include  large  numbers  of  little  red  bugs 
as  well  as  the  pupte  and  the  adults. 

July  22 :  A  visit  to  the  field  shows  the  live  bugs  reduced  to  a  satis- 
factory minimum;  probably  not  more  than  1  to  2  ])er  cent  of  Ihe  num- 
ber which  blackened  the  stalks  for  from  2  to  3  feet  above  the  ground 
for  20  rows  when  the  ini'ection  was  first  introduced.  The  entire  field 
promises  an  abundant  crop  of  corn  and  even  the  outer  rows  where  the 
attack  was  most  severe  are  well  eared  and  luxuriant  in  foliage. 

From  this  field  the  pickers  have  already  gathered  7,000  boxes  of  ii])0- 
rotrichum-covered  bugs  as  a  reserve  stock  for  early  distribution  to  the 
farmers  for  use  in  the  wheat  fields  in  the  spring  of  1895.  If  in  every 
township  in  the  State  of  Kansas  infested  with  chinch  bugs  a  similar 
gathering  should  be  made  by  the  township  trustees  and  distributed  to 
the  farmers  early  in  the  spring  the  chinch  bug,  in  my  opinion,  would 
soon  be  reduced  to  an  uninjurious  minimum. 

A   NEW  ALFALFA   AND   WHEAT   PEST. 

On  March  24,  1894,  Mr.  Ezra  Main,  of  Jewell  City,  Kans.,  forwarded 
me  a  box  of  cutworms,  stating  that  these  worms  were  destroying  the 
wheat  in  his  neighborhood,  taking  it  clean  as  they  went. 

On  March  31,  Mr.  William  H.  Chance,  of  Linda,  in  extreme  western 
Kansas,  forwarded  me  a  box  of  the  same  species  of  cutworm,  stating 
that  they  were  in  his  wheat  by  the  million  and  destroying  it  rapidly. 
I  sent  my  son,  Mr.  W.  A.  Snow,  to  examine  the  situation,  and  append 
his  notes  as  follows : 

March  30:  Visited  field  of  wheat  about  3  miles  southeast  of  Jewell  City,  with  Mr. 
Ezra  Main,  the  correspondent.  Hot  winds  had  prevailed  for  several  days  prior  to 
my  visit,  and  the  frost  and  wind  had  injured  the  wheat  in  that  part  of  the  .State. 
Wheat  was  only  3  or  4  inches  high  and  much  of  it  lying  flat.  The  field  attacked  by 
the  cutworms  belonged  to  Mr.  John  Ijamou.  His  wheat  had  been  taken  clean  for 
several  rods  into  the  field.     The  day  of  the  visit  was  warm  and  sunshiny.     The 
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worms  were  not  visible  on  the  surface  of  the  ground,  l)iit  burrowing  a  couple  of 
inches  deep  I  found  them  in  some  places  very  thick,  in  other  places  scarce.  Mr. 
Lamon  stated  that  a  few  days  before  they  were  observed  in  great  numbers  crawling 
(m  the  surface.  The  worms  entered  the  field  from  an  alfalfii  field  on  the  south  line 
of  the  wheat  field.  In  this  field  the  alfalfa  maintained  a  very  poor,  thin  growth, 
and  the  same  cutworms  were  found  working  in  it.  Went  to  next  farm  south,  where 
there  was  a  large  field  of  alfalfa  about  1  mile  from  the  first  field.  Here  the  worms 
were  much  thicker  in  the  alfalfa  than  in  the  first  field  mentioned.  Here,  also,  tliey 
were  to  be  found  just  below  the  surface  of  the  ground  at  the  base  of  the  alfalfa 
stems.  Found  many  worms  under  cattle  chips  and  other  refuse.  The  worms  evi- 
dently originated  in  the  alfalfa  and  proceeded  to  the  wheat.  Visited  four  or  five 
alfalfa  fields  around  Jewell  City,  east  and  north,  and  found  the  cutworms  in  every 
field. 

My  son  brought  a  large  number  of  the  worms  to  our  laboratory,  and 
in  due  time  an  Agrotis  moth,  which  proved  upon  comparison  with 
specimens  in  the  Agricultural  Department  at  Washington  to  be  Af/ro- 
tis  introferens  Gr.  I  was  informed  by  Mr.  Theo,  Pergande  that  spec- 
imens of  this  moth  had  been  received  by  him  in  1803  from  Stillwater, 
Okla.,  and  from  Lucerne,  Kans.,  but  no  information  had  been  received 
with  reference  to  the  habits  of  the  larvfe.  Making  several  trips  to 
different  points  in  central  and  western  Kansas  during  the  month  of 
May  I  found  the  moths  of  this  Agrotis  exceedingly  abundant,  gather- 
ing about  the  electric  and  other  lights  at  night  and  almost  darkening 
the  windows  of  barns  and  other  outhouses.  This  invasion  of  central 
and  western  Kansas  by  an  Agrotis,  which,  during  twenty  years  of  dili- 
gent collecting  in  Kansas,  had  never  obtained  an  entrance  into  my  cab- 
inet, was  certainly  rather  remarkable. 


Mr.  Smith  reported  that  the  noctuid  larva  referred  to  by  Mr.  Snow 
had  been,  on  the  authority  of  Mr.  Gillette,  very  abundant  in  Colorado; 
and  Mr.  Howard  referred  also  to  its  occurrence  in  enormous  numbers  in 
Nebraska,  where  the  alarm  created  by  it  had  not  been  due  to  the 
larvae,  but  to  the  presence  of  enormous  swarms  of  the  moths. 

On  motion,  the  following  committee  was  appointed  by  the  President 
to  nominate  officers  for  the  ensuing  year:  Messrs.  Lintner,  Ashmead, 
and  Hopkins. 

Mr.  F.  W.  Rane,  of  Morgantown,  W.  Va.,  was  proposed  for  active 
membership  by  Mr.  Hopkins,  and  duly  elected. 
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MORNINa  SESSION,  A  UG  UST  ]5,  1S94. 

The  first  paper  was  by  Mr.  Hopkins,  as  follows : 

NOTES  ON  SOME  DISCOVERIES  AND  OBSERVATIONS  OF  THE  YEAR 
IN  WEST  VIRGINIA. 

By  A.  D.  Hopkins,  Monjantown,  IC.  Va. 

lu  this  paper  I  shall  endeavor  to  give  a  brief  summary  of  some 
observations  of  the  year  in  West  Virginia,  which  may  be  of  interest  to 
economic  entomologists.  As  the  year  is  meant  to  include  the  time 
between  the  Madison  meeting  and  the  present,  I  will  also  add  some 
observations  made  at  Madison  and  at  other  points  out  of  the  State. 

A  Buprestid  borer  affecting  oaJc  trees. — Quite  a  serious  trouble,  aftect- 
ing  different  species  of  oak  in  and  around  Madison,  was  observed, 
which  caused  the  death  of  isolated  and  groups  of  trees  of  different 
ages.  Upon  examination,  I  found  the  larva  of  A grilns  hilineatus  quite 
common  in  the  bark  of  most  of  those  that  were  just  commencing  to  die. 
I  also  observed  what  appeared  to  be  this  same  trouble  at  different  points 
through  Ohio,  Wisconsin,  and  Indiana;  and  upon  my  return  to  West 
Virginia  I  noticed  a  number  of  trees  dying  in  the  same  manner;  one  of 
which  1  examined,  September  10,  and  found  the  larva  of  the  same 
Agrilus  mining  through  the  inner  living  bark  and  outer  sap  wood. 
From  what  I  have  observed  up  to  the  present  date  with  reference  to 
the  habits  of  this  insect,  it  is  very  evident  to  me  that  it  is  capable  of 
attacking  and  killing  healthy  oak  and  chestnut  trees,  and  should  the 
conditions  at  any  time  be  especially  favorable  for  its  increase  I  antici- 
pate that  serious  trouble  will  result  from  its  attack. 

On  the  habits  of  Corthylus  pmictatissimus. — While  on  the  excursion 
to  the  Dells  of  the  Wisconsin,  on  August  18,  I  observed  numerous 
hazel,  sassafras,  and  a  species  of  dogwood  that  had  been  killed  or  were 
dying  from  the  attack  of  Corthylus  punctatissimus.  All  stages  of  the 
Scolytid  were  found  in  their  galleries  in  the  base  of  the  infested  plants. 
On  September  6  the  same  species  was  observed  near  Evansville,  Ind., 
where  young  sugar  maple,  water  beeches,  ironwood,  and  black  gum 
were  being  killed  by  it.  On  September  24  dead  examples  of  this 
insect  were  found  in  the  base  of  living  sassafras  saplings  over  two 
inches  in  diameter  near  Morgantown,  W.  Va.  Two  annual  growths 
had  formed  over  the  entrance  to  the  galleries,  thus  proving  that  the 
species  does  not  necessarily  kill  the  plants  in  which  they  breed. 

A  Buprestid  borer  affecting  oalc  twigs. — September  4  to  6,  different 
species  of  oak,  were  observed  around  Evansville,  Ind.,  to  be  affected 
with  a  rather  serious  trouble,  resembling  twig  blight.  The  unusual 
appearance  of  the  affected  trees  was  attracting  considerable  attention. 
I  found  that  the  trouble  was  caused  l)y  a  minute  Buprestid,  evidently 


146 

an  Agrilus  larva.  Numerous  infested  twigs  were  collected,  but  T  failed 
to  breed  an  adult.  The  same  thing  was  subsequently  found  killing 
the  twigs  on  oaks  in  Wood  and  Monongalia  counties,  W.  Va. 

A  Lima-bean  borer. — September  8,  a  Lepidopterous  larva  was  found 
causing  considerable  damage  to  Lima-bean  vines  in  Wood  County,  W. 
Va.  The  larva  was  about  one  inch  long,  the  body  uniform  purple  above 
and  light  blue  beneatli.  It  occupied  about  two  inches  of  the  vine,  caus- 
ing a  swelling  or  kind  of  gall,  in  this  respect  resembling  the  habits  of 
the  common  i<.t{i\khoreT  (Gortyna  ni  tela).  When  more  than  one  larva 
occurred  in  a  plant  it  died  from  the  injury.  I  also  failed  to  rear  the 
adult  of  this  insect. 

Indications  that  Cyllene  picta  emerges  in  the  fall. — September  24,  a 
hickory  log  was  observed  that  had  been  cut  in  the  spring  of  1893 
which  was  infested  with  great  numbers  of  the  larvfe  and  pup;^  of  Cyl- 
lene  picta.  Numerous  holes  in  the  bark  indicated  that  adults  had 
emerged.  None  could  be  found  in  the  wood,  however;  but  fully 
matured  pupa*  were  found.  If  the  imago  of  this  species  does  emerge  in 
the  fiill  the  fact  is  probably  unrecorded. 

The  Columbian  bark-beetle. — October  7,  I  discovered  the  Scolytid 
which  I  subsequently  described  under  the  imme  of  Gorthylus  colum- 
bianus.  This  insect  and  its  work  was  the  subject  of  a  special  investi- 
gation, which  led  to  the  determination  of  numerous  heretofore  unknown 
facts  with  reference  to  defects  in  wood  caused  by  insects  and  other 
agencies,  some  of  which  are  mentioned  in  Bulletins  35  and  3C  of  our 
station,  and  others  will  be  mentioned  in  this  and  other  papers  to  l)e 
read  during  the  present  session  of  the  American  Association. 

The  investigation  led  to  the  discovery  that  what  has  been  considered 
a  serious  defect  in  lumber,  causing  an  immense  loss  to  lumber  manu- 
facturers, is  not,  in  fsict,  a  detriment  in  material  for  certain  uses, 
but,  on  the  contrary,  may  be  desirable.  Considerable  interest  has 
already  been  manifested  by  manufacturers,  house  and  furniture  builders, 
regarding  the  statement  of  this  fact  in  Bulletin  36  of  the  West  Vir- 
ginia station,  and  the  indications  are  that  a  demand  will  thus  be  (tre- 
ated for  oak,  "yellow  po[)lar,"  and  other  woods  containing  the  natural 
stains  resulting  from  the  attack  of  this  insect.  If  so,  the  amount  saved 
to  the  lumber  manufacturers  and  owners  of  timber  in  our  State  will  be 
inestimable. 

Injury  to  wood  by  icoodpeekers. — While  studying  the  work  of  the 
Columbian  timber-beetle  I  discovered  tliat  woodpeckers  cause  an  injury 
to  the  outer  sapwood  of  living  trees  which  results  in  certain  charac- 
teristic defects  which  reduces  the  value  of  the  lumber  and  causes 
considerable  loss.  While  examining  the  work  of  the  birds  1  found 
that  the  punctures  made  by  them  in  the  bark  of  growing  tulip  trees 
caused  a  wrinkled  or  knotty  condition  in  the  surface  of  the  wood 
beneath  the  bark.  This  led  to  my  discovering,  in  a  few  days  after,  that 
an"  unnatural   and   much  admired  condition  of  the  wood,  known  as 
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"curly"  or  "birds-eye"  poplar,  was  the  resul^  of  the  injury  in  the  bark 
by  woodpeckers. 

The  potato-scab  gnat. — During  November  I  obtained  a  fresh  supply  of 
material  for  the  continuation  of  an  investigation,  commenced  in  Septem- 
ber, 1891,  to  determine  the  relation  of  certain  dipterous  larvae  to  the 
so-called  potato  scab  and  to  certain  other  injuries  to  the  potato  tuber. 
This  investigation  has  resulted  in  the  determination  of  some  interest 
ing  facts,  among  which  I  may  mention  in  this  connection  the  following : 

First.  That  two  species  of  so-called  fuugous  gnats  Mycetophylidje,  one  a  Sciara, 
the  other  an  Epidapus,  will  attack  and  feed  upon  healthy  vegetable  tissue ;  a  fact 
regarding  the  habits  of  the  Mycetophilid  which,  I  believe,  has  never  before  been 
demonstrated.  It  was  also  determined  that  the  latter  species,  which  I  have 
described  under  the  name  of  Epidapus  scabies,  will  develop  from  eggs  to  imago  in  the 
healthy  or  sound  substance  of  potato  tubers. 

Second.  That  the  larva  of  Epidapus  scabies  will  cause  injuries  in  the  outer  portion 
of  potato  tubers  which  would  be  recognized  as  so-called  potato  scab,  and  that  under 
favorable  conditions  they  will  feed  upon  the  tubers  until  all  but  the  epidermis  is  con- 
sumed. 

Third.  That  the  presence  of  stable  manure  and  decomposing  vegetable  matter  in 
the  soil,  together  with  moisture,  are  the  most  favorable  conditions  for  the  presence 
of  these  insects,  and  that  under  such  conditions  serious  loss  is  caused  by  them  ixy 
potato  growers. 

It  may  be  of  interest  to  note  that  the  male  of  Epidapus  scabies  is- 
the  first  male  of  the  genus  ever  recorded,  although  the  genus  has  been 
known  in  Europe  for  over  fifty  years.  Some  of  the  results  of  the^ 
investigation  were  presented  to  the  newly-formed  State  Horticultural! 
Society  on  April  6,  and  in  a  paper  read  before  the  Washington  Ento- 
mological Society  on  May  3,  1894.  In  the  latter  a  full  description, 
with  illustrations  of  all  stages  of  the  species,  was  presented,  and  will 
be  published  in  the  Proceedings.  The  former  will  be  published  in  the 
Proceedings  of  the  State  Horticultural  Society. 

The  following  observations  not  noted  in  the  above  papers  may  be 
mentioned  here:  On  February  3,  a  Proctotrypid,  determined  by  Mr. 
Ashmead  as  Ceraphron  basalis  Ashm.,  was  observed  to  be  quite  com- 
mon in  Cijmpany  with  the  Epidapus  in  the  mushroom  beds  and  on  the 
floor  in  the  greenhouse.  It  was  also  reared  from  manure  infested  by 
the  scab  gnat.     It  is,  therefore,  probably  a  parasite  of  this  species. 

Several  species  of  StaphylinidtiB  were  also  common  in  the  beds 
infested  by  the  Epidapus,  and  as  they  increased  in  numbers  the  gnatsi 
decreased,  and  finally  became  so  rare  that  it  was  scarcely  possible  to 
find  an  example.  Philonthus  lo7igicornis  Steph.,  P.  nigritulus  Grav., 
XanthpUnus  cephahis  Say.,  and  Homalota  livid ipennis  Mann.,  all  deter^ 
mined  for  me  by  Mr.  Schwarz,  were  among  the  species  met  with  in  the 
manure,  X.  cephalus  and  H.  lividipennis  being  especially  common. 

A  Gerambycid  in  ivalnut  wood. — January  18,  an  undetermined  Cer-. 
ambycid  larva  was  found  inhabiting  the  sound  heart  wood  of  living 
black  walnut.  This,  together  with  large  species  of  black  ants  which 
enlarged  the  mines  of  the  wood-boring  larva,  cause  serious  damage  in 
this  valuable  wood. 
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Pin-holes  in  poplar  irood. — January  20,  I  received  from  Piekeus, 
W.  Va.,  a  piece  of  sound  yellow-poplar  wood  coutaining  an  example 
of  Xylehorus  puhcseens  Zimm.,  wliicb  served  to  explain  the  cause  of  a 
serious  trouble  complained  of  in  poplar  lumber,  sometimes  causing 
the  loss  of  thousands  of  dollars  to  poplar  manufacturers.  It  appears 
that  the  beetle  is  either  in  the  log  when  the  himber  is  sawn  or  it 
enters  the  lumber  directly  after  it  comes  from  the  saw.  It  continues 
to  work  in  it  for  some  time  after,  boring  it  full  of  minute  pin  holes,  thus 
reducing  the  value  of  the  lumber.  Xylehorus  pubescens  is  a  remarkable 
insect  in  its  habits  and  distribution.  It  appears  that  it  will  infest  the 
wood  of  all  kinds  of  trees,  and  that  it  is  widely  distributed  over  the 
world.  It  is  probably  the  same  species  as  the  one  which  is  so  destruc- 
tive to  sugar  cane  and  wine  casks.  It  is  my  belief  that  Zimmerman's 
name  and  a  number  of  other  names  given  to  slightly  varying  forms  of 
the  genus  must  give  way  to  WoJlaston's  name  applied  to  the  species 
he  described  in  1857,  now  known  as  Xylehorus  perforans  Wall. 

On  February  3,  Prof.  Rane  called  my  attention  to  swarms  of  small 
"  gnats"  in  the  station  greenhouse.  Upon  examination  I  found  that 
they  were  Braconid  parasites  of  Aphis  hrassica\  which  was  very  abun- 
dant on  the  radish  and  lettuce  leaves.  I  also  found  that  the  method 
the  gardener  was  using  to  destroy  the  lice,  i.  e.  smudging  with  sulphur 
and  tobacco,  was  killing  the  parasites  as  well.  Realizing  the  opportu- 
nity offered  for  an  experiment  to  determine  the  value  of  the  parasites 
as  a  natural  check  against  the  Aphides,  I  reciuested  that  the  smudge 
treatment  be  discontinued.  The  experiment  proved  to  be  a  complete 
success.  Within  a  few  days  we  could  see  that  the  parasites  were  gain- 
ing on  the  Aphides,  and  within  two  weeks  the  numbers  of  the  latter 
were  greatly  diminished  and  had  ceased  to  be  particularly  injurious, 
and  they  were  kept  under  control  by  the  Braconids  until  all  the  vege- 
tables were  removed  from  the  house.  Specimens  of  the  Braconid  were 
sent  to  Mr.  Ashmead,  who  pronounced  it  a  new  species  and  named  it 
Aphidius  lactucw  n.  sp.  If  this  insect  makes  its  appearance  next 
winter  in  the  greenhouse,  we  will  attempt  its  introduction  into  other 
greenhouses  as  a  method  of  combatting  this  serious  hothouse  pest. 

The  clover-leaf  tceevil.—Oi\  April  18,  we  received  specimens  of  the 
larva  of  the  clover-leaf  weevil  {Phytonomus  pu  net  at  us)  from  Berkeley 
and  later  from  Hampshire  counties,  W.  Va.,  with  the  statements  that 
the  clover  in  that  section  of  the  State  was  being  destroyed  by  the 
insect.  Upon  investigation,  on  May  4,  I  found  the  fungus  epidemic 
had  struck  them  a  few  days  previous  to  my  arrival,  and  the  leaves  of 
the  clover,  th.'.  dead  weeds,  etc.,  were  covered  with  the  dead  and  black- 
ened bodies  of  the  larvae.  Scarcely  a  living  example  of  the  insect 
could  be  found. 

A  Lepidopteron  feeding  on  seale  inseets. — May  7,  a  Lecanium  scale 
insect  was  observed  on  the  twigs  of  scrub  pine  in  Hampshire  County, 
and  a  lepidopterous  larva  was  found   feeding  upon  the   scales,  after 
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covering  a  number  of  them  with  its  web.  Several  examples  of  the 
imago  of  this  larva  were  reared  and  the  species  was  determined  by 
Messrs.  Schwarz  and  Pergande  as  probably  Comstock's  Balcruma  cocci- 
divora.  Subsequently,  I  observed  apparently  the  larvae  of  the  same 
species  feeding  upon  a  similar  scale  on  tulip  tree  twigs  in  Wood  County. 

Insect  injurious  to  tan  bark. — ^May  15,  I  received  a  piece  of  chestnut- 
oak  tan  bark  from  Mr.  G.  Paunall,  of  Hampshire  County,  which  had 
been  eaten  by  a  bark-boring  larva.  Mr.  Paunall,  who  is  a  dealer  in  tan 
bark,  informs  me  that  this  injury  is  of  common  occurrence  in  bark 
Ihree  or  more  years  old.  Upon  examining  some  old  bark  at  a  tannery 
in  Morgantown,  I  found  that  the  larva,  which  is  evidently  a  Ceram- 
bycid,  is  indeed  a  destructive  pest.  No  living  examples  could  be  found 
at  work,  but  from  the  number  of  elytra  present,  evidently  of  Fhymatodes 
variabilis,  I  am  led  to  believe  that  this  species  is  to  blame  for  the 
trouble. 

The  chestnut  timber-worm. — On  June  3,  I  discovered  the  pupa  of 
the  chestnut  timber  worm  in  chestnut  trees  and  stumps  near  Morgan- 
town,  from  which  the  imagos  emerged  June  12  to  15,  and  proved  to  be 
the  rare  beetle,  Lymexylon  sericeum,  and  on  June  20  1  cut  male  and 
female  examples  of  the  same  thing  from  a  chestnut  tree  in  Wood 
County.  This  result  will  be  of  interest  to  Coleopterists  from  the  fact 
that  it  explains  the  mystery  regarding  a  larva  first  described  by  Harris 
(Injurious  Insects,  p.  G8)  as  that  of  Eupsalis  minuta,  subsequently  fig- 
ured by  Kiley,  Sixth  Missouri  Report,  as  an  undetermined  Tenebrionid 
and  correcting  Harris'  mistake.  The  same  larva  was  figured  and  men- 
tioned by  me  in  "  Hardwood,"  of  February  25, 1893,  as  an  undetermined, 
and  probably  a  new  Lymexylid.  Also  in  my  catalogue  of  West  Vir- 
ginia Forest  and  Shade  Tree  Insects  (p.  190)  as  a  "Lymexylid  larva 
sp.  a.;"  and  m  a  paper  read  before  the  Washington  Entouh  logical 
Society,  October  5,  1893,1  referred  to  the  larva  as  a  Lymexylid,  basing 
my  conclusions  upon  a  microscopic  study  of  the  mouth  parts  and  other 
external  characters  in  comparison  with  the  laTva  of  Hylecoetus  luguhris. 
In  the  discussion,  Messrs.  Riley  and  Schwarz  thought  that  it  must  be 
a  Tenebrionid,  and  that  it  would  probably  i)rove  to  be  the  larva  of 
Strongylium.  This,  together  with  Prof.  Riley's  subsequent  statement 
in  a  letter  November  23, 1893,  that  he  had  tentatively  referred  the  spe- 
cies to  Strongylium  led  me  to  mention  it  in  the  index  to  Insects,  Bul- 
letin 35,  as  "  Strongylium  sp.  ( ?)  Riley,  family  Tenebrionidjii."  That  it 
should  prove  to  be  the  larva  of  Lymc.rylon  scriceuin  was  a  surprise  to 
us  all,  and  is  of  especial  interest  in  being  another  example  like  Corthy- 
lus  colunihianus  of  an  extremely  rare  insect  in  collections  being  the 
cause  of  one  of  the  commonest  defects  in  wood,  and  among  the  worst 
timber  pests  known.  It  is  also  of  interest  in  showing  Harris's  error 
in  concluding  that  the  larvie  of  American  Lymexylids  were  the  same 
as  those  of  European  species,  an  opinion  which  some  European  writers 
have  interpreted  as  a  fact.     I  agree  with  Mr.  Schwarz  in  his  opinion 
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expressed  in  a  recent  letter  that  L.  senceum  of  tliis  country  and  L. 
navale  of  Europe  will  sliow,  upon  comparison,  different  generic  (;luirac- 
ters. 

With  reference  to  our  Hylecatus  lugiibris  and  tlie  European  Lt/mexy- 
lon  dermestoides,  I  am  confident  that  they  belong  to  the  same  genus, 
since  I  have  collected  the  larvie  and  observed  the  character  of  the  gal- 
leries of  the  latter  species  In  the  white  spruce  forests  of  the  Jura 
Mountains  in  Germany. 

My  observations  with  reference  to  the  habits  of  the  chestnut  timber- 
worm  (a  popular  name  which  1  prefer  to  retain  on  account  of  its  espe- 
cial injury  to  chestnut  Avood)  leads  me  to  believe  that  it  remains  in  the 
wood  a  number  of  years  before  it  attains  maturity. 

A  Ptinid  injurious  to  seasoned  and  old  lumber. — On  June  19  different 
stages  of  a  Ptinid  beetle,  Xyletinus  peltatus  Harr.,  Avere  found  in  a 
seasoned  yellow-poplar  board  where  they  had  done  considerable  dam- 
age. Subsequently  I  found  that  this  insect  does  serious  damage  to 
siding,  flooring,  and  timbers  in  barns  and  outbuildings,  converting  the 
seasoned  wood,  especially  the  sapwood,  into  a  tine  powder,  thus 
materially  weakening  the  timbers,  and  resulting  in  promoting  decay 
when  exposed  to  moisture.  A  Clerid  larva  and  a  Proctotrypid  {Sclero- 
derma macrogasier  Ashm.)  were  found  in  the  mines  of  the  Xyletinus, 
but  as  two  or  three  species  of  small  Hymenopterous  insects  build  their 
nests  in  the  vacated  mines  of  this  insect,  it  is  uncertain  Avhat  the  Clerid 
and  Proctotryi)id  prey  upon. 

A  Cerambycid  injurious  in  tulip  wood. — June  20  a  large  Cerambycid 
larva  was  discovered  in  yellow-poplar  wood,  which  is  to  blame  for  seri- 
ous damage  to  the  heart  wood  of  living  as  well  as  dead  trees.  It 
extends  its  irregular  galleries  in  every  direction  through  the  solid 
wood,  packing  them  as  it  goes  with  its  finely  powdered  borings.  The 
eggs  from  which  this  larva  hatched  are  evidently  deposited  in  some 
wound  in  the  bark  or  wood,  and  they  probably  remain  in  the  wood 
several  years  before  developing. 

Gas  affecting  shade  trees. — June  28  I  investigated  a  trouble  among 
the  shade  trees  in  Parkersburg,  W.  Ya.,  which  was  causing  the  death 
of  a  number  of  trees  along  the  streets.  No  evidence  could  be  found  of 
a  primary  attack  by  insects,  but  the  trouble  appeared  to  be  due  to 
escaping  natural  or  artificial  gas. 

The  melon  plant-louse. — On  July  27  complaint  was  received  with 
specimens  from  Mr.  S.  A.  Gallaher,  of  Pleasants  County,  that  the  melon 
plant-louse,  Aphis  cucumeris  Forbes,  was  destroying  the  melon  vines 
in  that  section,  where  melons  are  one  of  the  principal  crops  grown. 
On  the  leaf  inclosed  in  the  letter  four  jmpa^  and  one  larva  of  Hippo- 
damia  conrergens  Avere  found,  which  indicated  that  this  Coccinellid  was 
common  on  the  vines.  Mr.  Gallaher  said  in  his  letter  that  he  had  tried 
Paris  green  to  kill  the  lice,  but  it  did  no  good.  Evidently  he  killed 
more  friends  than  foes. 
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Study  of  sexual  characters  in  Scolytidw. — During  tlie  latter  i^art  of 
July  aud  the  first  of  this  month  I  liave  been  engaged  in  a  systematic 
study  of  the  sexual  characters  of  species  in  the  femily  Scolytidie,  Avhich 
has  resulted  in  the  discovery  of  some  new  and  interesting  facts  that 
I  will  refer  to  in  a  paper  before  Section  F. 

Conclusion. — In  conclusion,  I  may  say  that  at  the  close  of  this  year 
I  realize  more  than  ever  the  importance  of  confining  my  energies  as 
far  as  possible  to  one  or  two  restricted  lin<\s  of  research.  Owing  to  the 
fact  that  the  products  of  the  forests  of  West  Virginia  are  among  her 
principal  natural  resources,  and  that  forestry,  under  some  organized 
system  of  management,  will  become  necessary  in  the  future,  I  have 
felt  that  the  study  of  forest  and  shade  tree  insects  is  the  line  demand- 
ing especial  attention  in  our  State. 

I  realize  that  I  have  a  difficult  and  endless  task  before  me  in  the 
study  of  this  class  of  insects,  and  that  considerable  preliminary  work 
on  the  obscure  habits  of  many  of  the  species  must  be  done  before  the 
best  results  can  be  obtained,  but  at  the  same  time  it  is  a  line  rich  in 
opTiortunities  for  original  work,  and  in  possibilities  for  doing  present 
and  future  good  in  promoting  the  interests  of  forestry. 


Mr.  Smith  referred  to  the  melon  aphis  which  had  been  abundant  and 
destructive  in  New  Jersey  during  the  season.  He  has  found  Coccinel- 
lidae  in  great  numbers,  but  helpless  as  against  the  rapid  increase  of 
the  lice.  He  has  seen  them,  however,  where  there  were  half  a  dozen 
or  more  species  at  work  cleaning  them  out  completely.  This  was  later 
in  the  season  aud  the  damage  was  done.  Behind  the  ladybirds  the 
vines  were  clear  of  aphides,  but  curled,  withered,  dry,  and  blackened, 
the  fruit  sparse,  undersized,  and  dirty — unsalable,  in  short.  Way  in 
advance  were  the  aphides  attacking  new  vines.  He  had  noticed  that 
the  Coccinellids  and  their  larvte  exercised  a  nice  discrimination,  feed- 
ing on  healthy  lice  only  and  leaving  those  that  were  parasitized  or 
killed  by  fungus  disease. 

Concerning  Phymafodes  variabilis,  he  had  made  a  number  of  obser- 
vations in  Ocean  County  early  i\i  the  season,  examining  piles  of  cord 
wood.  It  is  extremely  abundant  in  wood  that  has  been  cut  one  entire 
year,  and  the  larvae  work  between  bark  and  sap  wood  in  such  num- 
bers as  to  loosen  it,  from  which  the  woodmen  call  them  "bark  slippers." 
Sometimes  the  larvte  bore  into  the  solid  wood  quite  deeply  and  the 
pupa  forms  wherever  the  larva  has  been  feeding.  He  has  never  found 
them  in  the  bark,  but  this  may  be  because  there  was  not  enough  of  it. 

Mr.  Hopkins  said  that  in  bark  of  two  or  three  inches  thickness  pupjB 
were  occasionally  found  entirely  within  the  bark  and  not  between  the 
bark  and  the  wood. 

Mr.  Smith  further  discussed  the  Sciara  mentioned  by  Mr.  Hopkins 
as  breeding  in  mushroom  beds  and  manure,  stating  that  he  had  found 
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a  species  very  common  in  musbroom  houses,  and  that  it  was  particu- 
larly destructive  to  the  bricks  of  spawn.  The  first  brood  of  the  insect 
breeds  in  these  bricks  and  in  the  compost  in  which  the  mushrooms  are 
grown,  and  the  second  and  hiter  broods  take  tlie  mushrooms  then)selves. 
So  serious  were  the  attacks  of  this  fly  that  only  one  crop,  the  first,  can 
be  successfully  grown,  the  later  crops  being  destroyed  by  the  Sciara. 
The  insect  breeds  in  any  decaying  vegetable  material,  and  the  species 
had  not  been  determined. 

In  reply  to  a  question  by  Mr.  Hopkins,  Mr.  Smith  stated  that  both 
sexes  are  winged  in  the  case  of  his  species. 

In  reply  to  a  question  by  Mr.  Smith,  Mr.  Hopkins  stated  that  he  did- 
not  mean  to  assert  that  all  the  scab  was  caused  by  the  Mycetoi)hilid,  but 
that  it  caused  one  kind  of  scab.  Mr.  Smith  added  that  there  were 
plenty  of  scabby  i)otatoes  in  some  fields  in  New  Jersey,  but  though, 
after  hearing  of  Mr.  Hopkins's  discovery,  he  had  examined  a  great 
many,  he  had  never  found  an  insect  associated  with  it. 

The  interrelations  of  Cerambycidlarvic  and  the  woodi)ecker,  and  the 
nature  of  the  injury  i)roduced  by  the  bird  in  its  attacks  upon  the  larvae, 
were  discussed  by  Mr.  Hopkins  in  answer  to  questions.  Mr.  Hopkins's 
paper  was  accompanied  by  the  exhibition  of  many  specimens  of  wood, 
showing  the  markings  and  work  of  the  insects  and  birds  described. 

Dr.  Lintner,  after  expressing  his  very  great  interest  in  the  paper, 
said  that  the  assertion  that  the  MycetophilidjB  never  attack  healthy 
vegetation  was  somewhat  erroneous,  as,  in  the  case  of  the  mushrooms, 
they  certainly  did,  and  hence  the  difficulty,  or  impossibility,  of  grow- 
ing this  crop  late  in  the  season.  He  said  also  that  the  case  of  Aphidid 
parasitism  mentioned  contradicted  Mr.  Smith's  stand  in  the  matter  of 
parasites,  and  he  thought  Mr.  Smith  might  be  more  nearly  right  if  he 
limited  his  conclusions  to  field  insects;  for  certainly,  in  the  case  of 
indoor  insects,  parasites  are  fretjuently,  as  in  the  present  instance,  of 
exceptional  and  undoubted  value.  He  asked  also  if  the  larvai  of  the 
clover-leaf  weevil,  when  affected  by  fungus,  are  not  white  in  appear- 
ance. 

Mr.  Smith  replied  that  the  diseased  larvic  are  first  gray  and  become 
black  as  they  shrivel  and  dry  up. 

With  reference  to  the  twenty-seven-year  life-period  for  the  chestnut 
timber  worm,  Mr.  Lintner  expressed  himself  as  regretting  any  possible 
competitor  with  the  seventeen-year  Cicada  for  the  place  of  the  longest- 
lived  insect,  because  we  have  been  so  long  in  the  habit  of  ascribing  to 
this  interesting  species  the  longest  period  of  insect  development.  He 
suggested  that  the  Lymexylon  case  is  very  likely  analogous  to  many 
others  on  record,  of  mere  arrested  development,  in  which  the  larva, 
removed  from  normal  conditions,  sometimes  remains  for  years  without 
transforming  to  the  adult,  as  in  the  case  of  wood-boring  insects  emerg- 
ing from  furniture. 

Mr.  Hopkins  suggested  the  deposit  of  eggs  year  after  year  in  the 
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game  wounds  as  a  possible  explanation  of  the  apparent  long  life-cycle 
of  the  insect.  He  also  said  that  Mr.  Walsh  had  reached  conclusions 
similar  to  his  own  in  the  matter  of  the  potato-scab  larvfe,  many  years  ago. 

JMr.  Eane,  referring  to  the  subject  of  parasitism,  and  to  the  particu- 
lar case  noticed  by  Mr.  Hopi^ins,  said  that  we  had  here  an  undoubted 
Instance  of  the  great  value  of  parasites  in  the  case  of  this  lettuce  crop, 
injury  to  which  by  the  aphis  was  limited  to  the  first  crop,  and  in  all 
the  later  croppings  the  louse  was  kept  in  almost  complete  check  by 
parasites,  so  that  no  difficulty  whatever  was  experienced. 

The  President  read  a  letter  ft-ora  Mr.  F.  M.  Webster,  stating  that  he 
would  be  unable  to  attend  the  meeting  ou  account  of  his  active  opera- 
tions in  attempting  to  stamp  out  the  Fidia  larvae  about  the  roots  of 
grapes  by  the  use  of  bisulphide  of  carbon. 

Mr.  Howard  then  read  the  following  paper : 

THE  EASTERN  OCCURRENCES  OF  THE  SAN  JOS^  SCALE. 

By  L.  O.  Howard,  Waahington,  D.  C. 

During  the  first  week  in  August,  1893,  Mr.  B.  T.  Galloway,  chief  of 
the  Division  of  Vegetable  Pathology  of  the  Department  of  Agriculture, 
brougiit  me  a  pear  wliich  had  been  sent  him  by  Dr.  0.  H.  Hedges,  of 
Charlottesville,  Va.,  on  account  of  Avhat  the  sender  supposed  to  be 
a  fungus  disease.  I  nearly  jumped  out  of  my  seat  at  the  first  glance 
at  this  pear,  for  I  immediately  recognized  that  scourge  of  western 
orchards,  the  San  Jose  scale  [Aspuliotus perniciosus  Comst.),  with  which 
Eastern  entomologists  had,  up  to  that  time,  been  made  familiar  only 
through  publications  of  the  California  State  Board  of  Horticulture, 
and  the  writings  of  Prof  Comstock  and  Mr.  D.  W.  Coquillett.  As 
soon  as  possible,  I  informed  Prof.  Eiley  of  the  fact,  and  he  wrote  to 
the  owner  of  the  affected  trees  warning  him  of  the  serious  nature  of 
the  insect,  and  also  to  the  State  Board  of  Agriculture  ©f  Virginia, 
announcing  the  appearance  of  the  scale  in  their  State.  Two  weeks 
later  he  presented  a  note  on  the  insect  at  the  Madison  meeting  of  this 
association.  Meeting  Prof.  W.  B.  Alwood,  entomologist  and  botanist 
to  the  Virginia  State  Experiment  Station,  in  Chicago,  on  the  20th  of 
August,  I  also  informed  him  of  the  occurrence  of  the  insect  at  Char- 
lottesville, in  order  that  he  might  take  stepslooking  towards  its  exter- 
mination. Two  assistants  in  the  Division  of  Entomology,  Messrs.  E. 
A.  Schwarz  and  D.  W.  Coquillett,  were  sent  by  Prof.  Riley  to  Charlottes- 
ville at  different  times  in  the  autumn  to  examine  into  the  exact  condi- 
tions, and  to  report  upon  the  number  of  infested  trees  and  the  means 
by  which  the  insect  probably  became  introduced.  .The  reports  of 
these  two  gentlemen  were  ijublished  in  Insect  Life,  that  of  Mr. 
Schwarz  in  volume  vi,  p.  247,  and  that  of  Mr.  Coquillett  in  the  same 
number,  beginning  on  p.  253.  It  appeared  from  their  examinations 
tliat  the  insect  was  very  limited  in  its  extent;  that  the  few  spraying 


154 

experiments  which  had  been  instituted  by  Mr.  Hedges  had  been  unsuc- 
cessful ;  that  the  insect  affected  i^ear,  peach,  plum,  apple,  currant,  rose, 
quince,  gooseberry  and  raspberry,  and  that  it  must  have  been  intro- 
duced several  years  i)revi()usly,  presumably  upon  nursery  stock,  and 
probably  (in  the  light  of  what  we  have  more  recently  ascertained)  upon 
currants  purchased  from  a.  Xcw  Jersey  firm. 

Inasnnich  as  the  insect  was  found  to  be  so  limited,  and  to  occur  upon 
such  a  comparatively  small  number  of  trees,  and  they  of  small  size,  it 
was  decided  to  postpone  treatment  until  the  early  spring  of  1894. 
In  order  to  make  a  single  treatment  absolutely  effective,  tents  for  fumi- 
gating were  constructed,  and  Mr.  Coquillett,  who  was  already  expe- 
rienced in  the  api)lication  of  the  gas  process,  was  sent  to  Charlottes- 
ville early  in  March  to  conduct  the  operation.  In  the  meantime  Prof. 
Eiley  had  consulted  personally  with  the  board  of  agriculture  of  the 
State,  and  an  arrangement  had  been  made  to  conduct  the  operation 
conjointly,  as  to  the  expense,  the  State  Board  furnishing  the  labor, 
and  the  Department  of  Agriculture  furnishing  the  apparatus  and  Mr. 
Coquillett's  services  as  overseer.  The  tents  were  constructed  of  eight- 
ounce  duck,  and  were  made  in  the  form  of  an  octagonal  sheet.  Two  of 
them  measured  44  feet  in  diameter,  and  two  28  feet.  Tliey  were  oiled 
-with  boiled  linseed  oil.  On  trees  of  six  feet  and  under  the  tents  were 
placed  over  by  hand;  on  larger  trees  they  were  hauled  over  by  means 
of  a  single  upright  post  with  a  pulley  arrangement.  The  operation 
was  unique  in  the  fact  that,  for  the  first  time,  the  tents  were  to  be  put 
over  leafless  trees,  and  it  was  expected  that  some  trouble  would  result 
from  the  breakage  of  the  limbs;  but  with  the  exception  of  a  few  large 
pear  trees,  the  branches  of  which  were  somewhat  rigid  and  brittle, 
very  little  trouble  was  experienced.  Each  tree  was  fumigated  for  half 
an  hour  with  hydrocyanic  acid  gas,  made  in  the  usual  way.  The  trees 
were  in  a  semidormant  state,  although  some  of  them  had  put  forth  a 
few  leaves,  and  a  few  i)each  trees  were  in  full  blosson),  but  none  of  the 
trees  were  injured  by  the  gas.  So  far  as  I  am  at  present  informed,  aU 
the  scale  insects  were  destroyed. 

During  March,  1804,  the  proprietor  of  a  large  peach  orchard  at  Kiver- 
side,  Charles  County,  jM(1.,  brought  to  the  office  peach  twigs  covered 
with  the  pernicious  scale.  Prof.  Pi  ley  was  in  the  West  Indies  at  the 
time,  and  I  immediately  sent  an  assistant,  Mr.  Marlatt,  to  visit  the 
orchard.  It  was  found  that  the  farm  is  situated  on  the  river  front,  and 
comprises  about  288  acres,  of  which  20  are  planted  to  orchard.  In  the 
orchard  are  2,000  peach  trees,  with  250  apple  trees  intermixed  with 
them.  The  older  portion  of  the  orchard  was  planted  in  1882,  in  a  strip 
along  the  river  front.  In  the  fall  of  1887,  500  peach  trees  were  planted 
on  the  western  side  of  this  strip,  separated  from  it  only  by  a  low  hedge. 
This  stock  was  obtained  from  a  ^ew  Jersey  nursery,  and  it  is  believed 
that  upon  it  the  scale  was  introduced.  Later  (1801)  a  younger  orchard 
was  planted  still  farther  on  the  west  and  adjoining  the  1887  orchard. 
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The  latter  portion  was  originally  free  and  in  fine  condition,  and  much 
of  it  is  still  uninjured  by  the  scale,  which  has,  however,  spread  from 
the  northern  older  trees  over  the  central  i)ortion  of  the  newer  orchard, 
many  trees  being  so  badly  infested  as  to  be  killed  outright.  The  New 
Jersey  stock  planted  in  the  spring  of  1888  is  all  thoroughly  incrusted 
with  the  scale,  and  much  of  it  has  died,  and  at  the  time  of  the  exami- 
nation had  been  removed  and  destroyed.  In  the  old  orchard  on  the 
riverside  more  or  less  of  the  New  Jersey  stock  of  1887  was  used  in 
replanting  trees  which  had  failed,  and  most  of  this  orchard  was  found  to 
be  thoroughly  infested  with  the  scales,  which  examination  showed  had 
spread  from  the  later  replantings.  In  much  of  the  central  j)art  of  the 
older  orchard  the  trees  were  found  to  be  dead,  having  succumbed  to  the 
severe  winter  from  the  weakening  resulting  from  the  attacks  of  the 
scale. 

Within  a  radius  of  two  miles  three  other  orchards  were  found  on  the 
river  front,  one  of  them  on  the  farm  immediately  adjoining  that  con- 
taining the  infested  orchard.  The  trees  in  all  three  of  these  orchards 
were  obtained,  as  were  the  1891  trees  in  the  infested  orchard,  from 
Bedding  &  Ninde,  of  King  George  County,  Va.,  and  were  found  to  be 
perfectly  healthy  and  absolutely  free  from  scale. 

Some  experiments  had  been  made  during  the  late  winter  and  early 
spring  with  winter  washes  for  scale  insects,  mainly  against  Biaspis 
hmatus  and  Chionaspis  furfurus,  from  which  it  appeared  that  of  the  three 
principal  winter  washes  (viz,  strong  kerosene  emulsion;  lime,  salt  and 
sulphur;  and  resin  wash)  the  strong  kerosene  emulsion  was  most  effect- 
ive. The  Riverside  fruit-grower  was  therefore  advised,  more  to  relieve 
his  great  anxiety  and  keep  him  occupied  than  with  any  explicit  idea 
that  he  would  be  able  to  exterminate  the  scale,  to  apply  strong  kero- 
sene emulsion  to  a  number  of  his  dormant  trees  and  report  results. 
This  he  was  unable  to  do  until  the  trees  were  beginning  to  spring  into 
life.  Some  trunk  washings,  however,  which  were  conducted  during 
April,  showed  that  by  the  application  of  this  remedy  about  90  per 
cent  of  the  scales  could  be  killed  without  injury  to  the  vitality  of  the 
tree,  the  standard  emulsion  being  diluted  with  li  parts  of  water.  It 
was  then  decided  to  delay  further  insecticide  operations  until  the  hatch- 
ing of  the  young.  The  first  young  were  noticed  on  May  19,  and  upon 
May  27  a  iwrtion  of  the  infested  trees  were  sprayed  with  a  bucket  ijump. 
This  spraying,  however,  was  very  carelessly  done,  as  subsequent  obser- 
vation and  examination  showed.  Not  even  all  of  the  newly  hatched 
young  were  killed,  owing  to  the  fact  that  the  spray  did  not  reach 
all  parts  of  the  tree.  The  females,  viviparous  in  habit,  gave  birth 
to  their  young  over  quite  an  extended  space  of  time;  the  young  were 
continuously  hatching  for  a  full  month.  Ten  days  after  the  first  spray- 
ing badly  infested  trees  were  swarming  with  newly  hatched  young 
and  covered  with  others  recently  settled.  A  second  spraying  over 
another  portion  of  the  orchard  was  performed  June  7.     This  was  done 
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a  little  more  carefiillj',  and  destroyed  the  majority  of  the  young  larvte. 
By  the  10th  of  June  all  the  fruit  tiees  had  been  sprayed.  The  emul 
sion  used  was  made  by  emulsifying  1  gallon  of  kerosene  and  half  a 
gallon  of  hot  water  in  which  one- fourth  of  a  pound  of  soap  had  been 
dissolved,  after  which  a  suflScient  quantity  of  cold  water  was  added  to 
make  15  gallons  in  all.  This  dilution  was  insisted  upon,  owing  to  the 
susceptibility  of  the  i)each  foliage  to  strong  mixtures.  The  cost  of  the 
emulsion  so  made  amounted  to  half  a  cent  per  gallon.  On  June  19 
Mr.  Coquillett  was  sent  to  Riverside  to  ascertain  the  reason  for  the 
poor  success  of  the  previous  sprayings.  It  was  found  that  a  Climax 
bucket  pump  and  a  knapsack  sprayer  had  been  used,  and  that  the 
workman  who  operated  the  kua])sack  spraj^er  could  not  be  induced  to 
pull  down  the  handle  of  the  sprayer  hard  enough  to  make  a  good  spray, 
since  to  do  this  it  would  be  necessary  to  pull  down  with  considerable 
force  upon  his  own  shoulders.  With  the  bucket  pump  he  did  better 
work,  but  even  here  one  side  of  the  tree  was  nsuallj^  slighted.  The  exper- 
iments showed  that  1  gallon  of  diluted  emulsion  was  sufficient  to  treat 
5  peach  trees  averaging  G  feet  in  height,  and  that  one  man  could  treat 
about  250  trees  per  day.  On  the  20th  of  June  Mr.  Coquillett  had  26 
trees  sprayed  with  a  resin  wash  composed  of  20  pounds  of  resin,  5  pounds 
of  70  per  cent  caustic  soda,  2i  pounds  of  fish  oil,  and  water  to  make 
100  gallons.  This  mixture  was  sprayed  during  the  sunny  part  of  the 
day  upon  trees  treated  with  kerosene  emulsion  ten  days  previously, 
and  resulted  in  the  almost  complete  extermination  of  the  insect.  The 
resin  wash  was  found  to  destroy  the  scales  in  a  more  advanced  stage 
of  development  than  the  very  dilute  kerosene  emulsion,  while  its  work 
was  more  rapid.  The  rapidity  of  the  work  is  of  importance,  since  where 
a  full  grown  female  is  sprayed  with  kerosene  emulsion  she  may  live 
for  three  or  four  days,  during  which  time  she  brings  young;  whereas, 
if  sprayed  with  resin  wash,  fewer  young  scales  are  produced.  Tlie  resin 
wash,  however,  is  readily  washed  off' by  the  rains,  while  the  kerosene  is 
more  resistant.  On  the  28th  of  June  Mr.  Coquillett  was  again  sent  to 
Riverside  and  found  that  on  the  26  trees  treated  with  resin  wash  follow- 
ing kerosene  emulsion  absolutely  all  the  scales  were  dead.  In  the  mean- 
time the  owner  of  the  orchard  had  sprayed  all  the  remaining  fruit  trees 
a  second  time  with  kerosene  emulsion,  an  interval  of  ten  days  or  more 
having  elapsed  between  the  two  sprayings.  Examination  showed  tliat 
very  few  of  the  older  scales  were  still  living,  while  more  recently  hatched 
individuals  were  almost  as  scarce  as  the  traditional  hen's  teeth.  On 
July  22  a  final  examination  was  made.  No  living  insects  could  be  found 
upon  the  trees  treated  with  resin  wash,  and  so  few  upon  those  treated 
with  kerosene  emulsion  that  a  third  spraying  would  have  undoubtedly 
freed  the  trees  from  the  insects.  The  owner,  however,  was  unwilling  to 
go  to  the  ex})ense  of  a  third  spraying,  but  promised  to  thoroughly  apply 
a  strong  wash  in  the  early  winter.  The  owner  of  this  orchard  is  a  very 
busy  man,  with  many  other  interests,  and  all  the  operations  were  under- 
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taken  at  his  expense.  He  deserves  much  credit  for  the  energetic  way 
in  which  he  attacked  the  difficulty,  and  it  may  be  safely  said  that  the 
orchard  is  at  present  practically  innocuous  as  a  center  of  dissemination, 
and  that  the  insect  will  be  completely  stamped  out  by  the  close  of  the 
year. 

During  March  further  specimens  of  the  San  Jose  scale  were  received 
from  De  Funiak  Springs,  Fla.,  through  the  entomologist  to  the  Florida 
experiment  stati.)n,  Mr.  P.  H.  Eolfs.  Information  concerning  remedial 
measures  was  immediately  sent  botli  to  the  director  of  the  station, 
Prof.  O.  Clute,  and  to  the  Fruit  Growers'  Association,  Mr.  G.  W,  Mel- 
lish,  secretary,  at  De  Funiak  Springs.  Recognizing  the  fact  that  this 
outbreak  could  probably  be  handled  by  the  State  experiment  station, 
in  coiiperation  with  the  Fruit  Growers'  Association,  the  Department 
was  loath  to  undertake  any  other  than  advisory  functions,  and  both 
organizations  were  so  informed.  The  entomologist  to  the  station,  Prof. 
Rolfs,  was  sent  by  the  director.  Prof.  Clute,  to  De  b'uniak  Springs, 
and  prepared  a  resin  wash,  which  was  used  with  some  eflect.  The  most 
badly  infested  trees  in  certain  orchards  were  burned.  In  the  mean- 
time the  fruit-growers,  alarmed  by  the  finding  of  the  insect  over  a  much 
larger  area  than  was  at  first  suspected,  petitioned  the  Department  of 
Agriculture  at  Washington  to  send  an  expert  to  the  spot,  to  assist  and 
advise  with  Prof.  Rolfs.  As  one  of  my  assistants,  Mr.  H.  G.  Hubbard, 
was  at  the  time  in  Florida,  conducting  investigations  upon  the  insects 
att'ecting  the  orange,  he  was  instructed  to  proceed  to  Walton  County 
and  report  the  results  of  his  examination.  From  a  report  which  Mr. 
Hubbard  submitted  July  4,  it  ai)pears  that  the  scales  are  practically 
confined  to  the  peach  and  plum,  occurring,  however,  in  small  numbers 
upon  Kieffer  pears  and  also  upon  pecan  and  persimmon.  The  prevalence 
of  persimmon  shoots  through  theorchards  constitutes  a  serious  difficulty 
in  clearing  orchards  of  the  scale,  as  they  form  thickets  in  waste  places 
and  fence  corners,  providing  lurking  places  from  which  the  pest  will 
spread  again  to  the  peach  tre^s.  Mr.  Rolfs  had  visited  the  locality  and 
taken  copious  notes  as  to  the  extent  of  territory  infested.  According 
to  Mr.  Hubbard,  he  found  many  thousands  of  trees  infested,  and  nearly 
every  orchard  within  a  radius  of  five  or  six  miles  more  or  less  attacked. 
The  efforts  which  had  been  made  to  keep  it  down  were  desultory  and 
ineffectual.  After  an  examination  of  the  effect  of  the  resin  wash,  which 
had  been  api)lied  in  varying  proportions,  even  at  the  rate  of  equal  parts 
of  water  and  resin  wash,  many  living  scales  were  fimnd  in  all  cases. 
Mr.  Hubbard  recommended  the  standard  kerosene  emulsion,  1  to  9, 
and  visited  one  grove  Avhere  this  was  said  to  have  been  used  in  the 
course  of  spraying.  He  found  it  had  been  very  effective,  quite  as  much 
so  as  in  the  case  of  the  purple  scale  on  orange,  A  second  application, 
however,  had  not  been  made  during  the  month  of  June,  and  the  scale  was 
again  increasing.  It  was  further  learned  that  the  experiment  station 
had  arranged  that  Prof.  Rolfs  should  go  to  De  Funiak  Springs  with  an 
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entire  outfit  of  pumps  and  spraying  nozzles  of  the  most  approved  pat- 
tern, and  a  skilled  man  was  also  to  be  sent  there,  who  should  remaia 
in  Walton  County  as  long  as  his  services  are  needed.  The  fruit-growers 
are  to  furnish  materials  and  men,  and  a  concerted  effort  will  be  made 
to  go  over  all  the  infested  trees  in  the  district  and  make  five  or  six 
applications  of  resin  wash  at  intervals  of  about  ten  days.  If  these 
sprayings  are  carried  out  by  an  expert  as  promised,  and  if  the  operative 
is  fortunate  enough  to  hit  upon  a  period  of  dry  weather,  there  is  every 
reason  to  suppose  that  the  nuisance  will  have  been  abated  by  the  close 
of  the  season  in  Florida,  although  extermination  may  not  be  found  pos- 
sible. If,  however,  the  spraying  is  done  during  a  comparatively  rainy- 
season  there  will  be  reason  to  regret  that  the  kerosene  emulsion  was 
not  used.  Mr.  Hubbard  made  further  arrangements  with  ]\Ir.  ^Mellish 
to  forward  specimens  to  Washington  at  intervals  of  a  week,  so  that  the 
rate  of  development  in  Florida  may  be  compared  with  the  rate  of  devel- 
opment at  the  North,  and  details  of  this  character  I  hope  to  publish  at 
the  close  of  the  year. 

In  ]\Iarch,  immediately  upon  the  determination  of  the  insects  from 
Eiverside,  Md.,  as  the  San  Jose  scale,  upon  the  receipt  of  the  same 
species  from  Florida,  and  upon  learning  that,  in  the  former  case  at  least, 
the  stock  was  in  all  probability  purchased  from  a  large  Eastern  nursery 
as  long  ago  as  1887,  I  prepared  a  circular  of  warning  and  distributed 
it  the  first  week  in  April  to  all  Eastern  agricultural  newsi)apers  and  to 
nearly  12,000  Eastern  fruitgrowers,  whose  addresses  I  obtained  through 
the  kindness  of  Mr.  S.  B.  Heiges,  pomologist  of  the  Department.  The 
circular  gave  carefully  drawn  illustrations  of  the  insect  in  its  different 
stages,  described  its  appearance,  explained  how  it  spreads,  gave  the 
known  remedies,  and  urged  upon  fruit-growers  the  great  importance  of 
examining  their  orchards  at  once  and  sending  specimens  of  suspected 
scales  to  the  Department. 

As  the  resull;  of  this  widespread  distribution  and  the  wide  dissemina- 
tion of  tlie  warning  by  the  newspapers,  the  division  was  for  some  weeks 
almost  overwhelmed  with  packages  containing  scale  insects  of  all  kinds, 
from  all  sorts  of  plants,  and  from  all  parts  of  the  country.  Not  only 
were  scale  insects  received,  but  species  belonging  to  many  other  groups, 
all  the  senders  wishing  to  know  if  these  were  not  the  San  J()s6  scale. 
The  bark  lice  most  abundantly  received  were  the  scurfy  bark-louse, 
Chiona.spis  fnrfurus,  and  the  common  oj^ster-shell  bark  louseof  the  apple, 
MytUaspis  pomontm.  I  had  previously  supposed  that  every  apple- 
grower  knew  this  latter  species,  but  this  experience  indicated  a  greater 
lack  of  familarity  with  the  commonest  forms  than  I  had  suspected. 

As  a  result  of  issunig  the  circular,  the  following  new  localities  for  the 
scale  were  ascertained : 

Neavitt,  Talbot  County,  JNId. ;  Chestertown,  Kent  County,  Md. ;  Bartle, 
Washington  County,  Ind.;  many  points  in  New  Jersey;  Atglen,  Chester 
County,  Pa.;  Lewisburg,  Union  County,  Pa.     Farther  west  the  scale 
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was  received  from  Middleton,  Canyon  County,  Idalio,  and,  through  Mr. 
James  Fletcher,  from  British  Columbia. 

The  New  Jersey  investigation  of  the  insect  the  Department  of  Agri- 
culture has  not  touched.  It  is  in  the  safe  hands  of  Dr.  Smith,  who  has 
promised  a  paper  upon  the  subject  for  this  meeting.  He  has  also 
visited  the  locality  at  Atglen,  Pa.,  and  found  that  in  an  orchard  of  over 
7,000  trees  all  of  certain  varieties  and  a  few  of  others  were  infested  by 
the  scale.  As  a  result  of  his  recommendations,  kerosene  emulsion  has 
been  applied  three  times  to  most  of  the  trees,  at  intervals  of  ten  days, 
up  to  the  first  week  in  June.  The  treatment  has  been  absolutely  suc- 
cessful. 

The  other  Pennsylvania  occurrence  was  at  Lewisburg,  Union  County. 
Dr.  (t.  G.  Groft',  of  the  board  of  health,  in  1800  bought  one  dozen  Buf- 
fum  i^ear  trees  from  a  jSTew  Jersey  nurseryman.  One  after  another 
died,  until  but  one  remained.  Six  months  later  he  bought  one  dozen 
Lawsons  from  the  same  firm.  Several  of  these  were  infested  and  after- 
wards died.  The  insects  hatched  prior  to  the  time  of  writing  spread 
slowly  among  the  trees.  The  remedial  measure  adopted  prior  to  writing 
to  the  Division  was  the  dampening  of  a  cloth  with  kerosene  and  wiping 
all  the  affected  parts  of  the  tree  by  hand.  The  orchard  in  this  case 
was  small,  and  the  owner  was  able  to  destroy  the  majority  of  the  insects 
by  hand-rubbing.  We  advised  him  to  spray  with  kerosene  emulsion 
during  June,  but  have  not  learned  whether  he  considered  it  necessary 
to  adopt  this  course.  He  seemed  fally  alive  to  the  importance  of  ^.he 
matter,  and  on  account  of  his  intelligence  and  scientific  ability  we  have 
no  doubt  that  he  has  exterminated  the  insect  on  his  trees. 

The  Indiana  occurrence  was,  as  above  stated,  at  Bartle,  Washington 
County.  Two  young  apple  trees  were  found  aftected  by  the  scale,  and 
the  owner  burned  them,  previously  cutting  off  twigs,  which  he  sent  me 
May  8.  On  the  26th  of  June  he  wrote  that  he  had  made  a  most  careful 
examination  and  could  find  no  more  of  the  insects.  These  trees  were 
bought  and  planted  in  the  spring  of  1891,  and  were  purchased  from  a 
firm  of  New  Jersey  nurserymen. 

The  occurrence  at  Neavitt,  Talbot  County,  Md.,  is  in  an  equally  sat- 
isfactory condition.  The  orchard  is  located  on  one  of  the  inlets  of  the 
Chesapeake  Bay,  and  contains  about  14  acres.  Specimens  were  first 
received  May  19,  and  full  directions  as  to  remedies  were  sent.  As  a 
result  the  trees  most  badly  infested  were  destroyed,  and  spraying  ojiera- 
tions  were  begun.  During  July  we  sent  Mr.  Coquillett  to  visit  the 
orchard.  He  found  that  10  acres  were  set  out  to  peach  trees  eight 
years  ago,  that  nearly  all  these  trees  are  now  affected  by  the  San  Jose 
scale  and  are  in  a  languishing  condition.  At  the  time  of  settmg  out 
about  two  dozen  were  left  over,  and  these  were  disposed  of  to  a  neighbor, 
who  planted  them  in  one  corner  of  his  orcliard  a  short  distance  away. 
The  remaining  4  acres  of  the  first  orchard  are  set  out  to  peach,  apple, 
plum,  cherry,  and  pear,  and  range  in  age  from  1  to  6  years.    Almost 
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every  tree  of  these  4  acres  is  infested  with  San  Jose  scale,  some  of  the 
youngest  being  very  thickly  infested.  Tiie  place  was  in  charge  of  a 
tenant,  and  accurate  information  as  to  the  purchase  of  the  several  lots 
of  trees  was  not  obtained  by  Mr.  Coquillett.  The  advice  given  was  to 
dig  up  and  burn  all  the  trees  on  the  ten  acres  and  to  s])ray  the  remainder 
three  times  at  intervals  of  ten  days  with  dilute  kerosene  emulsion  as 
used  at  Eiverside.  The  owner  of  the  orchard  has  promised  me  in  cor- 
respondence to  carry  out  this  plan.  The  oldest  peach  trees  have  never 
been  productive,  and  many  of  them  have  already  died,  while  the  bal- 
ance have  suffered  so  severely  from  the  attacks  of  the  scale  that  it 
seems  doubtful  whether  they  will  ever  recover,  even  if  rid  of  the  pest. 
Careful  examinations  were  made  in  the  surrounding  yards  and  orchards 
by  Mr.  Coquillett,  but  the  scale  was  found  to  be  confined  to  this  one 
orchard.  I  visited  this  orchard  on  the  28th  of  July  and  found  matters 
exactly  as  represented  by  Mr.  Coquillett.  In  this  orchard  the  origi- 
nally infested  trees  do  not  seem  to  have  come  from  either  of  the  two 
]S^ew  Jersey  firms,  who  are,  with  little  doubt,  responsible  for  all  the 
other  cases  mentioned,  excepting,  possibly,  the  Florida  one;  but  it  is 
interesting  to  note  that  the  first  affected  trees  introduced,  as  I  am 
informed  by  the  owner,  are  supposed  to  have  been  received  from  a 
Missouri  nurseryman. 

In  the  third  infested  locality  in  Maryland,  namely,  Chestertown, 
Kent  County,  comparatively  few  trees  are  affected.  It  was  discovered 
in  this  orchard  by  Mr.  Marlatt,  whom  I  had  sent  to  investigate  the 
pear-tree  Psylla.  He  tells  me  that  the  owner  of  the  orchard,  in  1890, 
purchased  between  200  and  300  trees  from  a  New  Jersey  nurseryman. 
They  were  poor  trees,  considered  by  the  dealer  as  the  best  of  his  sec- 
ond-rate trees.  They  were  planted  after  pruning,  and  about  half  of 
them  died  before  spring.  The  dead  ones  were  replaced  by  trees  in 
excellent  condition,  purchased  from  Ellwanger  &  Barry,  of  Rochester, 
N.  Y.  Across  the  road  he  put  in  later  a  younger  orchard,  also  from 
Ellwanger  &  Barry.  At  the  present  time  about  half  a  dozen  of  the  trees 
in  this  younger  orchard  are  affected.  The  year  following  the  planting 
of  the  New  Jersey  trees  the  owner  had  an  emyloye  go  over  the  ones 
most  affected  with  a  thick  whale  oil  soap  of  the  consistency  of  molasses. 
This  treatment  was  perfectly  effectual.  Mr.  Marlatt  examined  one 
of  these  trees  and  found  it  perfectly  clean  nearly  three  years  after 
treatment,  although  standing  in  the  middle  of  the  affected  orchard. 
Upon  certain  of  these  older  trees,  curiously  enough,  the  scale  seems 
dying  out.  The  trees  themselves  are  in  an  enfeebled  condition,  but 
have  put  out  some  new  growth,  and  upon  this  new  growth  there  are  no 
scales,  while  the  great  majority  of  the  old  scales  on  the  older  growth 
aie  dead.  The  original  specimens,  which  he  brought  from  this  orchard, 
contained  no  living  scales.  The  owner  of  the  orchard  is  rather  preju- 
diced in  favor  his  whale-oil  soap  treatment,  and  promises  next  fall  to 
treat  most  carefully  every  affected  tree.    The  probabilities  are  strong, 
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therefore,  that  the  insect  will  be  exterminated  at  this  point  before  the 
close  of  the  year. 

To  sum  up,  east  of  the  Mississippi  Eiver  the  San  Jose  scale  is 
now  known  to  occur  in  one  rather  widely  extended  point  in  Florida,  at 
one  point  in  Virginia,  at  three  points  in  Maryland,  at  one  point  in  Indi- 
ana, at  two  points  in  Pennsylvania,  and  at  many  in  Xew  Jersey.  In 
Indiana  and  Virginia  it  has  been  exterminated.  At  the  three  i)oints 
in  Maryland  the  probabilities  are  strong  that  it  will  be  exterminated 
before  the  close  of  the  year.  In  Florida  active  and  energetic  work 
is  going  on,  and,  while  Mr.  Hubbard  is  doubtful  of  the  possibility  of 
actually  exterminating  the  insect,  it  is  being  carefully  and  intelligently 
handled.  There  is  little  danger  of  the  insect  spreading  to  any  degree 
from  this  point.  In  the  two  Pennsylvania  localities  the  outlook  is 
equally  good,  although  Prof.  Smith  may  have  ascertained  other  facts 
of  which  I  know  nothing.  With  the  exception  of  the  Xeavitt  orchard, 
into  which  the  scale  was  introduced  from  Missouri,  and  the  Florida 
orchards,  into  which  it  was  introduced  from  some  point  as  yet  unknown, 
all  the  occurrences  above  mentioned  have  originated  from  two  promi- 
nent nursery  firms  in  the  State  of  New  Jersey.  An  investigation 
of  the  circumstances  connected  with  the  introduction  of  the  insect 
into  these  two  nurseries,  and  its  subsequent  distribution  throughout 
the  State  of  jSTew  Jersey,  as  well  as  to  other  localities  (many  of  which, 
I  imagine,  are  as  yet  unknown  to  us),  has  been  in  the  hands  of  Prof. 
Smith,  who  informs  me  that  the  insect  came  to  New  Jersey  direct  from 
California  upon  Japan  plums. 

Eemedial  work  against  this  insect  is  onerous,  but  our  experience 
has  shown  that  three  sprayings,  at  intervals  of  ten  days  during  the 
latter  part  of  May  and  June,  will  practically  destroy  the  insect,  whether 
the  spraying  be  conducted  with  very  considerably  diluted  kerosene 
emulsion  or  with  a  resin  wash,  while  during  the  winter  a  single  appli 
cation  of  either  of  the  three  winter  washes,  mentioned  in  an  opening 
paragraph,  will  greatly  reduce  the  numbers  of  the  insect.  Among  the 
winter  washes  our  experience  leads  us  to  give  the  preference  to  strong- 
kerosene  emulsion;  next,  to  the  winter  resin  wash;  and  finally,  to  the 
lime,  salt,  and  sulphur  mixture. 

After  tbe  publication  of  the  warning  circular,  the  president  of  the 
California  State  Horticultural  Society,  who  also  holds  the  responsible 
position  of  secretary  to  the  State  Board  of  Horticulture,  Mr.  B.  M. 
Leloug,  is  reported  to  have  said  at  the  April  meeting  of  the  society 
that  he  had  been  somewhat  amused,  but  more  chagrined,  to  see  an 
oflBcial  bulletin  giving  remedies  which  had  been  discarded  in  California 
fifteen  years  ago.  He  recalled  how  himself  and  others  had  tinkered 
round  with  kerosene  emulsion  and  the  like,  to  the  waste  of  time  and 
money,  and  he  hated  to  see  othcMs  go  through  the  same  wasteful  exi)e- 
rience.  The  sovereign  remedy  lor  thi.;  inst-ct  he  stated  to  be  the  lime, 
salt,  and  sulphur  compound  generally  used  in  California.   It  had  saved 
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our  orchardists  uiillious  of  dollars,  and  it  would  do  for  the  iiilected 
orcLardists  East  what  it  had  done  in  the  West. 

As  a  matter  of  fact,  our  recommendations  in  Circular  Xo.  3  were 
based  upon  the  results  of  winter  experiments  upon  allied  scales  at 
Washington,  and  it  is  pleasing  to  be  able  to  quote  in  support  of  our 
circular,  and  as  opposed  to  Mr.  Lelong's  statements,  the  testimony  of 
so  practical  a  man  as  Mr.  H.  B.  Muscott,  chairman  of  the  county  board 
of  horticultural  commissioners  of  San  Bernardino  County,  Cal.,  who 
writes  (Ajml  12,  181)4)  that  five  years  ago  his  commission  was  organ- 
ized and  started  a  vigorous  crusade  to  eradicate  the  scale,  and  that  the 
work  has  been  so  successfully  accomplished  that,  from  the  reports  of 
inspectors  received  in  April,  there  was  not  at  that  time  so  much  of  the 
scale  in  the  entire  county  as  could  be  found  in  individual  orchards  five 
years  ago.  When  carefully  prepared  and  thoroughly  applied,  the  choice 
of  the  commission  which  has  accomplished  this  effective  work  is,  first, 
kerosene  emulsion;  and,  second,  lime,  salt,  and  sulphur  as  a  dormant 
wash.  The  San  Bernardino  County  method  of  preparing  kerosene 
emulsion  is  as  follows:  Take  5  pounds  of  whale-oil  soap,  5  gallons  of  kero- 
sene; dissolve  the  soap  in  10  gallons  of  boiling  water;  then  remove 
from  the  fire  and  add  the  kerosene  slowly,  thoroughly  churning  the 
mixture  in  the  meantime;  then  add  enough  hot  water  slowly  to  make 
the  whole  mixture  50  gallons,  continuing  the  churning  while  adding  the 
hot  water.  Apply  milk  warm  for  the  best  results.  This  will  not  make 
a  thoroughly  satisfactory  emulsion;  that  is  to  say,  an  emulsion  which 
will  stand  for  any  great  length  of  time.  It  amounts,  in  fact,  to  one 
part  of  standard  emulsion  to  a  little  over  three  parts  of  water. 

An  interesting  phase  of  this  investigation  is  the  use  that  has  been 
made  of  the  fact  that  the  San  Jos6  scale  was  first  discovered  in  Vir- 
ginia, by  an  Ohio  nursery  firm  through  one  of  its  agents  in  the  State 
of  Kentucky  to  build  up  business  for  his  firm  by  discrediting  nursery 
stock  coming  from  Virginia.  It  was  quite  to  be  expected  that  tree 
agents,  who  are  proverbially  almost  as  sharp  as  lightning-rod  men, 
should  use  such  a  fact  as  this,  and  we  have  been  to  some  trouble  to 
assure  Virginia  nurserymen  that  in  no  case  have  they  been  proved  to 
be  resi)onsible  for  the  introduction  of  this  insec'.  As  above  stated,  the 
onus  rests  entirely  upon  the  two  New  Jersey  dealers  and  the  one  in 
Missouri. 

There  can  be  no  doubt  that  great  harm  has  been  done  by  the  lament- 
able carelessness  of  these  two  New  Jersey  firms  and  the  firm  in  Mis- 
souri. But,  from  the  present  outlook,  so  far  as  my  own  information 
goes  (and  it  must  be  remembered  that  I  know  nothing  of  the  state  of 
atfairs  in  New  Jersey)  the  damage  done  has  not  been  irremediable.  In 
fact,  it  is  an  open  question  whether  the  ultimate  result  will  not  be  a 
good  rather  than  a  bad  one.  One,  at  least,  of  the  New  Jersey  firms  has 
shown  such  a  desire  to  make  amends  that  it  has  burned  up  thousands 
of  valuable  trees  and  has  madeevery  effort  not  only  to  repair  the  dam- 
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age  done  but  to  prevent  any  similar  future  occurrences.  I  have  not 
learned  that  the  other  firm  has  taken  any  such  measures,  but  I  do 
know  that  a  lawsuit  has  been  instituted  against  this  second  firm,  and 
the  probabilities  are  that  this  action  will  ac(;omplish  what  mere  qualms 
ot  conscience  might  fail  to  bring  about.  The  result  of  the  whole 
experience,  it  seems  to  me,  can  not  fail  to  make  all  nurserymen 
extremely  careful  in  future;  and  care  in  regard  to  injurious  insects  is  a 
quality  in  which  some  of  them  have  been  greatly  lacking  in  the  past. 
In  this  paper  I  have  given  simply  the  results  of  the  investigation  of 
infested  localities  and  of  the  remedial  measures  carried  on.  Careful 
investigations  of  all  of  the  other  points  necessary  to  a  complete  mono- 
graph of  the  species  from  the  economic  standpoint  are  under  way,  and 
it  is  hoped  that  the  material  will  be  in  such  shape  by  the  close  of  the 
season  that  a  special  bulletin  of  considerable  length  may  be  published. 
One  other  interesting  point  may  be  mentioned  before  closing,  and  that 
is,  that  a  little  Scymuid  beetle,  PentiUa  misella.,  which  was  found  by 
Mr.  Schwarz  last  September  in  such  numbers  at  Charlottesville  feeding 
upon  the  scale,  has  also  been  found  in  other  eastern  localities,  and  that 
an  attempt  has  been  made  to  introduce  it  into  California,  since  it  does 
not  normally  occur  in  the  west  coast  fauna.  A  considerable  number  of 
living  and  healthy  specimens  were  sent  in  the  latter  part  of  May  to 
Prof.  C.  W.  Woodworth  at  Berkeley,  who  wrote  that  the  insects  were 
received  in  good  condition  and  had  been  placed  upon  a  well-infested 
peach  tree  at  Oakland,  where  they  would  be  kept  under  observation. 


The  next  paper  on  the  program  being  on  the  same  subject,  discussion 
was  deferred.     Mr.  Smith  then  read  the  following: 

THE  SAN  JOSE  SCALE  IN  NEW  JERSEY. 

By  Joiix  B.  Smith,  Xeir  Brunswick,  X.  J. 

In  March,  1892,  the  agriculturist  of  the  station  received  from  a  nur- 
sery in  our  State  a  i)ear  twig,  with  a  card  in([uiring  whether  the  insect 
on  it  was  an  aphis,  a  scale,  or  the  pear  "Scilla."  It  was  in  due  time 
show)i  me  and  1  said  it  was  a  scale,  and  that  kerosene  emulsion  should 
be  used.  I  presume  that  tliis  message  reached  the  sender  and  was 
considered  satisfactory,  for  I  heard  nothing  more  concerning  it.  The 
twig  was  labeled,  placed  away,  and  forgotten;  recently  it  turned  up 
again  and  proves  to  be  infested  by  the  Aspidiotus  perniclosm.  My  lack 
of  familiarity  with  scale  insects  prevented  my  recognizing  the  species 
at  the  time,  and  the  lack  of  further  complaint  or  inquiry  disposed  me 
to  believe  that  it  did  not  amount  to  anything.  Had  I  been  familiar 
enough  with  scales  to  recognize  the  importance  of  the  specimens  then 
in  my  hands,  a  portion  of  its  spread  could  have  been  i>revented.  In 
5216— No.  2 8 
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1893  Dr.  Eiley  spoke  of  the  appearance  of  the  insect  in  Virginia  at 
the  meeting  of  this  association;  but  California  and  Virginia  are  both 
quite  remote  from  New  Jersey,  and  I  failed  to  make  myself  ac«|uaiuted 
with  the  appearance  of  the  creature.  In  the  autumn  of  1893  I  inves- 
tigated the  appearance  of  the  pear  psylla  in  a  Delaware  liiver  nursery 
and  incidentally  noticed  that  some  of  the  trees  were  very  scaly.  [  recom- 
mended that  they  be  scrubbed ;  but  again  failed  to  suspect  their  iden- 
tity. It  is  a  matter  of  some  consolation  that  another  station  entomolo- 
gist had  visited  this  selfsame  nursery  only  a  few  days  previously  and 
had  as  completely  failed  to  identify  the  species.  I  do  not  feel  called 
upon  to  apologize  for  failing  to  identify  the  scale,  because  no  one  man 
(unless  he  lives  in  Washington)  can  know  everything,  and  scale  insects 
had  not  theretofore  come  under  my  notice  to  any  extent.  My  only  fault 
lay  in  that  I  did  not  seek  to  have  the  insect  determined  at  once:  but 
at  the  time  the  matter  seemed  unimportant.  Early  in  1891  a  special 
circular  on  the  San  Jose  scale  was  issued  from  the  U.  S.  Department 
of  Agriculture,  and  on  reading  it  I  at  once  thought  of  the  appearance 
noticed  in  the  "Psylla"  nurseries  and  wrote  for  specimens.  These, 
when  received,  left  me  in  doubt  and  were  forwarded  to  Washington, 
whence  Dr.  Riley  soon  wrote  me  that,  while  they  were  much  dried  up 
and  undersized,  there  was  no  doubt  as  to  their  identity.  I  at  once 
took  measures  to  discover  how  far  the  trouble  had  spread  in  New 
Jersey,  and  the  owners  of  the  nursery  seconded  niy  efforts  by  every 
means  within  their  power.  In  a  panic,  when  they  were  first  assured 
that  they  had  the  scale  and  before  I  called  on  them,  they  tore  out  sev- 
eral blocks  of  young  stock  valued  at  over  $1,000  and  burned  them — 
a  very  unnecessary  proceeding  as  I  believe.  I  soon  found  that  while 
many  bearing  trees  were  badly  infested,  the  nursery  stock  was  quite 
free  and  that  it  was  mainly  old  stock  and  preferably  French  stocks 
upon  which  the  new  varieties  were  budded  that  were  infested,  and 
that  very  few  scales  were  to  be  found  on  the  new  wood.  At  my  re(}uest 
the  owners  furnished  me  with  a  list  of  the  persons  to  whom  suspected 
or  suspicious  stock  had  been  sold  during  a  period  of  five  or  six  years, 
and  meanwhile  I  visited  nurseries  in  all  parts  of  the  State  and  wrote 
to  leading  growers  everywhere.  Several  trips  were  also  made  to  lead- 
ing fruit  centers,  and  this  resulted  in  discovering  the  scale  in  another 
large  nursery  at  quite  the  other  side  of  the  State — on  the  Atlantic 
coast.  Here  the  scale  was  much  more  restricted  in  the  territory  cov- 
ered; there  were  only  a  few  bearing  trees,  and  the  young  stock,  while 
almost  uniformly  was  yet  so  sparsely  infested  that  when  sold  in  small 
lots  the  chances  were  all  against  the  propagation  of  the  insects.  The 
source  of  supply  was  discovered  in  a  row  of  old  Bartlett  pear  trees 
which  were  completely  incrusted.  This  lot  of  trees  was  at  once  taken 
out  and  burned  and  arrangements  were  to  be  made  to  clean  all  stock  to 
be  sent  out  from  the  infested  block.  A  huge  list  of  names  was  now  at 
hand,  and  by  the  courtesy  of  the  United  States  Entomologist  a  supply 
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of  the  circulars  sent  out  by  them  was  secured.  ^N'early  1,000  letters 
were  mailed,  each  inclosing"  a  circular,  each  separately  writteu  on  the 
typewriter,  and  signed  by  myself,  in  order  to  avoid  any  "circular" 
look.  A  large  number  of  replies  was  received,  and  guided  by  them  I 
visited  nearly  100  orchards,  spending  twenty-one  days  in  the  field,  and 
examined  many  thousands  of  trees,  covering  very  completely  all  the 
central  and  southern  portion  of  the  State. 

It  is  worthy  of  note  that  in  not  a  single  point  north  of  New  Bruns- 
wick has  the  scale  spread,  though  I  believe  scaly  trees  have  been  set 
out;  in  fact,  so  far  as  I  have  been  able  to  ascertain,  it  has  propagated 
only  south  of  the  red  shale  which  exteudsdiagonally  across  the  State 
from  a  point  a  little  north  of  Perth  Aniboy  in  the  east  to  Trenton  in 
tlie  west.  That  it  will  maintain  itself  north  of  this  [)oint,  for  a  time  at 
least,  is  proved  by  the  fact  that  an  orchard  in  Columbia  County,  N.  Y., 
is  very  thoroughly  infested.  Throughout  New  Jersey,  south  of  the  red 
shale,  the  scale  is  distributed  here  and  there,  but  nowhere  in  sufticient 
numbers  to  spread  from  the  orchard  into  which  they  were  originally 
introduced.  In  fact,  in  many  cases  the  trees  are  yet  so  small  and  the 
scales  are  comparatively  so  few  that  extermination  will  be  an  easy  task. 
On  the  other  hand,  a  considerable  number  of  trees  were  found  so  badly 
infested  that  they  were  decidedly  dangerous,  and  they  were  in  all  cases 
cut  out  and  burned  at  my  suggestion. 

I  feel  positive  that  no  spread  has  yet  been  made  in  New  Jersey  except 
by  means  of  nursery  stock.  I  feel  safe  in  saying  that  no  further  infested 
stock  will  be  sent  out  from  our  nurseries.  I  am  reasonably  sure  that 
all  the  growers  that  I  have  seen  will  adopt  any  measures  suggested  by 
me,  and  will  get  rid  of  the  scales — in  fact,  I  will  make  it  my  business 
to  follow  them  up  until  they  do  it — and,  finally,  I  see  no  reason  why  it 
can  not  with  us  be  completely  stamped  out. 

The  history  of  the  importation  of  the  scale  into  New  Jersey  is  the 
same  for  tlie  two  nurseries  from  which  it  has  been  distributed.  In 
either  1886  or  1887,  in  their  search  for  a  Curculio-proof  plum,  their 
owners  were  advised  that  the  "  Kelsey,"  an  improved  Japanese  variety, 
grown  in  California,  filled  all  requireu)ents,  and  a  lot  of  Kelsey  trees 
was  ordered  from  the  San  Jose  district.  In  both  cases  the  trees  looked 
bad,  grew  very  little,  and  after  remaining  in  the  ground  for  two  years 
were,  most  of  them,  taken  out  and  burned.  Other  trees  had  been 
grafted  and  budded  from  them,  however,  and  from  the  appearance  of 
the  few  remaining  trees  it  is  certain  that  this  importation  brought  in 
the  infection.  Idaho  pears  have  also  been  imported  from  the  Pacific 
coast  for  several  years  past,  and  it  is  certain  that  many  of  them  were 
also  infested.  At  all  events,  a  start  was  soon  made,  and  in  1891  and 
1892  several  blocks  of  young  apple  trees  were  badly  infested — so  badly, 
indeed,  that  many  were  not  considered  up  to  the  standard,  and  were 
destroyed.  Since  that  time  few  apples  have  been  grown  at  these 
nurseries,  and  no  distribution  of  the  scale  has  been  made  on  them. 
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Plums  are  not  growu  to  any  great  extent  in  !N'e\v  Jersey,  owing  to  the 
attacks  of  the  Curculio,  and  few  scah's  Mere  distributed  on  such  stock 
in  our  State.  It  is  on  pears  principally  rhat  the  distribution  has  beeu 
made,  and  on  a  few  varieties  chiefly.  The  Idaho  has  been  the  most 
dangerous  because  it  came  infested  whenever  imijorted  direct,  and  after 
it  came  in  close  order  Madame  von  Siebold,  Garber,  Lawson,  Seckel, 
Lawrence,  and  Bartlett.  Other  varieties  are  also  infested,  but  less 
frequently,  and  the  scales  do  not  do  so  well.  Kieffers  alone  are  abso- 
lutely exempt,  and  closely  following  comes  the  Leconte,  which  is  rarely 
infested  in  the  nursery,  and  never  in  the  orchard,  in  my  experience. 
One  tree  grafted  with  Lawson  and  Kieffer  liad  the  Lawson  branch  and 
fruit  covered  with  scales,  while  the  Kiefl'er  branch  was  entirely  free. 
In  not  a  single  case  have  I  found  scales  in  a  Kieffer  orchard,  though 
in  the  nursery  a  larva  will  occasionally  get  upon  a  fruit  and  tix,  only 
to  be  forced  <mt  before  it  is  half  grown.  As  the  Kieffer  is  the  favorite 
variety  in  southern  New  Jersey  and  hundreds  of  it  are  set  out  to  one 
of  any  other,  the  danger  of  serious  or  very  rapid  spread  is  much  less- 
ened. Currants,  black  and  red,  became  rapidly  infested,  and  the 
scales  were  certainly  distributed  on  these  i)lants,  mostly  outside  of 
New  Jersey,  however.  The  Japanese  quince  is  extremely  susceptible 
to  scale  attack,  and  the  fruit  particularly  becomes  entirely  covered. 
Within  a  few  days  I  have  received  a  branch  of  an  elm  badly  infested. 

It  was  for  a  time  a  matter  of  surprise  to  me  that  so  comparatively 
few  orchards  were  infested  by  the  scale;  but  I  soon  found  that  this  was 
due  in  great  part  to  the  care  given  the  orchards  by  the  majority  of 
growers.  In  one  case  I  found  Idaho  trees  that  had  certainly  been 
infested  and  yet  showed  the  marks  where  numerous  scales  had  beeu. 
Inquiry  showed  that  the  owner  treated  all  his  trees  to  a  winter  washing 
of  crude  potash  dissolved  in  water  sufficient  to  take  it  all  up,  and  in 
Spring  gave  them  all  a  dose  of  poisoned  whitewash.  He  believes  in 
clean  trees  and  tries  to  keep  them  so.  As  a  result  he  cleaned  out  the 
scale,  and  others  I  am  quite  sure  have  been  similarly  successful. 

Whitewashing  alone,  over  the  scales,  will  not  kill  them;  but  repeated 
washings  during  the  season  hits  a  vast  proportion  of  larvjv  before 
they  are  fixed  and  materially  checks  spread.  In  one  orchard  infested 
apple  trees  were  introduced  in  1800  and  they  were  reported  dean  by 
the  owner.  I  had  the  opportunity  to  call  on  him  and  found  the  trunk 
and  larger  branches  all  (;lean;  but  on  some  of  the  fruit  and  at  the  tips 
of  the  branches  were  a  very  few  scales;  they  were  barely  maintaining 
themselves,  and  certainly  had  not  increased  in  number  in  four  years. 
The  owner  sprays  regularly  with  both  insecticides  and  fungicides,  and 
always  makes  a  practice  of  covering  trunk  and  branches  completely 
with  the  combination  of  Bordeaux  mixture  and  Paris  green  every  time 
he  sprays.  Thus  he  hits  the  larvte  when  uncovered,  or  when  Just  fixed, 
and  the  result  has  been  practically  clean  trees. 

Very  little  has  been  done  in  the  way  of  experimenting  with  insecti- 
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cides.  Kerosene  emulsiou  diluted  1)  times  has  been  used  successfully 
in  one  case  on  the  mature  scales,  just  before  tlie  young  larv;e  emerged. 
Diluted  from  11  to  15  times  it  has  proved  ineffective  on  half-grown 
forms;  but  diluted  not  more  than  5  times  it  has  proved  effective  against 
all  the  scales  on  the  trunks. 

T  see  no  reason  why  during  the  coming  winter  the  San  Jose  scale 
should  not  be  jn^actically  exterminated  in  New  Jersey. 

It  is  too  early  to  speak  of  the  life  history  of  the  species  in  J^ew  Jersey. 
Young  larvie  appeared  early  in  June,  and  again  early  in  August. 


Dr.  Lintner  expressed  himself  as  greatly  interested  in  the  preceding 
papers,  and  queried  if  there  were  not  a  possibility  of  the  dissemina- 
tion of  the  scale  from  California  or  other  infested  districts  on  fruit. 
He  concluded,  however,  upon  a  general  survey  of  the  possibilities,  that 
the  chances  of  the  scale  carried  about  on  fruit  reaching  a  tree  on 
which  it  would  successfully  establish  itself  were  so  slight  as  to  be 
practically  not  worth  consideration. 

Mr.  Marlatt,  referring  to  the  discussion  of  the  methods  taken  by 
nurserymen  to  rid  their  trees  of  the  scale,  and  the  statement  by  Mr. 
Smith  of  the  conii)leteness  of  this  work,  suggested  that  there  was  some 
danger  in  placing  too  much  confidence  in  the  work  or  the  statements 
of  nurserymen  in  this  particular.  Mr.  Marlatt  pointed  out  the  great  ease 
with  which  one  or  two  scales  on  a  tree  could  be  overlooked,  even  by 
an  experienced  entomologist,  as  illustrated  by  the  case  referred  to  by 
the  author  of  the  paper,  in  which  he  had  concluded  that  certain  trees 
which  had  been  infested  were  entirely  free  from  the  scale,  until  later 
he  happened  to  examine  the  fruit  and  found  the  scale  was  quite  abun- 
dant on  it;  and  he  then  also  discovered  that  it  occurred  on  the  tips  of 
the  smaller  twigs. 

Mr.  Smith  stated  that  in  the  case  of  tlie  large  trees  referred  to,  on 
which  he  had  at  first  failed  to  find  the  scale,  he  was  misled  by  the  fact 
that  the  scale  had  been  entirely  exterminated  on  the  twigs  and  larger 
branches,  and  had  not  taken  the  trouble  to  examine  the  smaller  twigs, 
knowing  that  the  scale  habitually  confined  itself  to  the  older  parts  of 
the  tree;  but  iii  the  case  of  nursery  stock  examination  was  much  more 
easy,  and  he  thought  it  quite  possible  to  determine  whether  the  scale 
had  been  completely  eradicated  or  not;  he  stated  further  that  the  prac- 
tice of  nurserymen  was  to  cut  their  stock  back  so  vigorously  before 
sending  it  out,  that  examination  was  much  simplified. 

With  reference  to  the  localities  in  Kew  York  where  this  scale  had 
a])peared,  mentioned  by  Mr.  Smith,  Mr.  Banks  said  that  he  had  seeu 
notices  in  the  New  York  Times,  three  or  four  weeks  since,  of  the  occur- 
rence of  the  scale  in  three  distinct  localities,  with  the  accompanying 
statement  that  active  and  thorough  measures  had  been  taken  to  exter- 
minate it. 
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AFTERNOON  SESSION— AUGUST  7.7,  1S94. 

Mr.  Smith,  in  coutinuation  of  tlie  discussiou  on  the  morning's  papers 
on  the  Sau  Jose  scale,  exhibited  half  a  dozen  California  pears,  obtained 
at  a  fruit  stand  in  Brooklyn,  on  which  the  scale  in  question  occurred 
in  all  stages,  from  the  young  active  larva  to  the  full-grown  gravid 
female. 

Mr.  Lintner,  in  the  same  connection,  exhibited  an  apple  covered  with 
the  scales  of  Mytjlasjns  pomorum.  This  specimen  had  been  handed  him 
by  Mr.  Saunders,  who  had  obtained  it  from  near  Ottawa,  and  it  illus- 
trated the  extreme  abundance  of  the  scale  in  that  locality. 

The  following  paper  was  then  read  by  Mr.  Davis; 

MEALY  BUGS  AND  THEIR  ALLIES. 

By  G.  C.  Davis,  Aijricultnral  CoUerje,  Mich'uiaii. 

As  a  greenhouse  pest  mealy  bugs  are  well  known  to  entomologists 
and  are  much  too  common  for  the  wish  and  welfare  of  the  florist.  Indi- 
vidually they  are  easily  recognized  from  other  insects,  as  they  are  dis- 
tinctly different.  Economically  they  are  well  known  as  general  feeders 
on  tender  plants  in  the  house  and  conservatory  and  to  a  less  extent  on 
plants  and  trees  outside.  They  are  much  dreaded,  because  they  multi- 
ply so  rapidly,  and  as  surely  weaken  a  plant  by  extracting  much  of  the 
sap  from  its  tissues.  Scientifically  they  are  quite  well  known  since 
Prof.  Comstock  described  the  different  species  and  gave  illustrations  of 
them  in  the  Annual  Report  of  the  U.  S.  Entomologist  for  1880.  The 
descriptions  include  the  ^^g^  larva,  and  the  adult  male  and  female  of  the 
two  species,  Dactylopius  destructor  and  D.  longijilis,  along  with  descrip- 
tions of  many  other  Coccidai.  Prof.  Comstock  has  also  given  them 
brief  recognition  in  his  Introduction  to  Entomology. 

Aside  from  these  few  facts  given  above,  American  literature  is  almost 
silent  on  the  subject.  A  careful  search,  about  a  year  ago,  of  the  litera- 
ture at  my  command,  gave  me  no  light  as  to  the  habits  or  life  history 
of  the  species,  or  those  closely  related  to  them.  This  was  quite  a  sur- 
prise, since  mealy  bugs  are  such  common  and  noxious  insects.  When 
literature  will  not  afford  one  the  desired  information,  the  next  best 
recourse  is  to  search  it  out  for  himself,  which  I  have  attempted  to  do, 
and  the  few  notes  will  be  from  observation  and  rearings  made  in  the 
past  year  and  a  half.  No  attempt  will  be  made  at  this  time  to  rede- 
scribe  the  various  stages  of  the  different  species  where  descriptions  are 
already  accessible.  When  the  notes  are  more  complete,  they  can  then, 
perhaps,  be  put  in  suitable  form. 

The  female  of  our  commonest  mealy  bug,  Dactylopius  destructor,  is 
very  prolific,  laying  usually  not  far  from  400  eggs,  but  may  vary  in 
number  from  300  to  GOO.  Each  egg  is  slightly  oblong  and  about  0,li5""" 
in  length.     The  color  is  a  light  straw  yellow,  with  small  particles  of  the 
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white  waxy  secretion  covering  each  one.  Over  the  whole  egg  mass  is  a 
white  flocculose  network  of  waxy  threads  which  cover  the  eggs  and 
qnite  eflectually  protect  them  from  attack  by  other  insects.  The  female 
commences  secreting  these  threads  some  hours  before  egg  laying  begins, 
and  continues  secreting a^  long  as  the  mass  of  eggs  increases.  A  female 
before  laying  her  eggs  will  be  about  2.5°""  wide  and  4*"*"  long,  but  when 
through  there  is  nothing  left  of  her  but  a  little  dry  wrinkled  piece  of 
lifeless  skin  and  a  mass  of  eggs  back  of  her  that  will  measure  two  or 
three  times  as  much  as  she  did  a  short  time  before.  The  female  feeds 
all  the  time  she  is  depositing  her  eggs,  and  no  doubt  lays  far  fewer  eggs 
when  forced  to  do  so  with  no  food  accessible.  The  eggs  first  laid  will 
remain  farthest  from  the  female  and  beneath,  she  moving  ahead  as  the 
mass  grows.  The  mass  also  raises  her  until,  toward  the  last  her  posi- 
tion is  often  nearer  vertical  than  horizontal. 

Quite  a  number  of  females  of  various  sizes  were  placed  in  ajar  to  see 
how  long  they  would  live  with  no  food.  There  was  moisture  enough 
for  their  needs,  and  the  temperature  was  a  little  above  what  it  would 
be  in  a  comfortable  dwelling  house.  The  smaller  ones,  which  were  not 
over  a  quarter  grown,  molted  on  the  second  day  and  on  the  third  were 
mostly  dead.  Many  of  the  larger  ones  molted  the  day  the  smaller 
ones  died.  Some  of  the  smaller  of  them  lived  a  few  days  longer  and 
then  died,  but  the  most  of  the  larger  ones  began  very  soon  to  deposit 
eggs.  One  of  the  largest  of  the  number  was  carefully  watched,  and  it 
was  found  that  the  eggs  increased  at  the  rate  of  about  3(5  every  twenty- 
four  hours.  Egg  laying  lasted  only  four  or  five  days,  instead  of  ten 
days  or  two  weeks  as  usual,  when  the  female  shriveled  and  died,  leav- 
ing from  100  to  150  eggs  in  each  mass.  The  most  of  these  eggs  were 
lertile  and  hatched  in  about  a  week  after  they  were  placed  there.  None 
of  the  females  were  full  grown,  and  the  experiment  shows  that  the 
mealy  bug  will  still  strenuously  endeavor  to  propagate  its  kind  from 
immature  specimens  when  food  is  wanting.  Another  lot  of  specimens 
were  placed  in  a  cold  room  under  otherwise  similar  conditions  and  all 
sizes  remained  dormant  for  a  long  period  with  no  apparent  injury. 

It  requires  from  one  to  two  weeks  for  the  eggs  to  hatch,  according  to 
the  temperature.  As  a  usual  thing  the  young  mealy  bugs  from  the  eggs 
first  laid  will  hatch  some  days  before  the  female  has  finished  laying. 
They  are  very  active  and,  like  other  young  bugs,  appear  to  be  mostly 
antenna^  and  feet.  They  do  not  venture  out  from  under  the  flocculent 
covering  for  several  days,  and  before  they  do  they  have  assumed  a  par- 
tial mealy  coat  resembling  considerably  the  parent.  The  attennae  are 
6-jointed  in  the  female  and  7-jointed  in  the  male  larvae. 

On  the  14th  of  April  a  single  gravid  female  was  placed  in  the  labo- 
ratory on  a  Coleus  plant.  Since  that  time  two  generations  have  been 
reared  from  the  one  specimen.  This  would  make  about  two  months  for 
each  generation,  but,  where  the  temperature  is  like  that  maintained  in 
a  conservatory,  this  period  is  shortened  two  weeks.     We  may  say  then 
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that  ill  general  the  time  leijuired  for  development  is  from  six  to  eight 
weeks. 

The  young  grow  very  slowly  tor  the  first  two  or  three  weeks  and  the 
growth  is  very  uneven.  Should  one  look  at  them  for  the  first  time  when 
three  or  four  Aveeks  old  he  would  declare  they  could  not  all  belong  to  the 
same  brood,  as  there  is  such  a  great  difference  in  their  size.  The  dif- 
ierence  is  maintained  from  this  on.  so  that  it  is  impossible  to  tell  where 
one  generation  begins  and  the  other  ends.  There  will  be  all  sizes,  from 
the  ones  just  hatching  to  the  female  forming  a  woolly  mass.  About 
half  of  the  brood  are  regular  enough,  however,  so  that  one  can,  with  a 
little  care,  trace  the  generation  through  its  development. 

When  the  mealy  bugs  become  about  a  third  grown,  perhaps  one  out 
of  every  eight  or  ten  will  be  seen  to  travel  off  a  little  apart  irom  the  rest 
and  begin  to  construct  a  light  fluffy  cocoon  around  itself.  It  is  the 
young  male  i)reparing  for  his  transformation  to  the  winged  state.  The 
materia]  of  which  the  cocoon  is  constructed  is  similar  to  that  used  by 
the  female  in  covering  her  eggs,  except  that  the  thread  is  finer  and  more 
downy.  The  cocoon  is  oblong  in  shape,  being  from  1  to  2'"'"  in  length 
and  half  as  thick.  The  construction  is  alike  throughout,  with  no  hard 
portion  except  the  cast-oft'  skin  which  is  left  behind.  The  transforma- 
tion is  very  rapid,  taking,  as  nearly  as  I  can  ascertain,  only  three  or  four 
days,  or  a  week  at  most,  when  the  2-winged  male  comes  forth  with  (piite 
a  difterent  appearance  from  what  it  possessed  before.  The  males  are 
very  delicate  and  slender,  measuring  less  than  a  millimeter  in  length 
and  with  an  expanss  of  wings  from  2  to  3  """.  The  flight  is  slow  and 
steady,  and  although  they  are  so  very  minute,  when  one  has  become 
acquainted  with  their  appearance  on  the  wing,  he  will  readily  recognize 
them  and  can  easily  catch  them  by  a  quick  thrust  of  the  open  hand. 
The  body  is  an  olive  brown  and  is  more  or  less  flecked  with  the  mealy 
covering.  At  the  extremity  of  the  abdomen  are  the  two  white  anal 
filaments  nearly  as  long  as  the  body  itself.  The  wings  are  milky  white, 
extremely  fragile,  and  with  only  the  two  customary  veins.  There  are 
now  10  segments  to  the  anteunie  instead  of  7.  The  mouth  parts  are 
either  wanting  or  are  very  rudimentary.  Perhaps  the  most  interesting 
change  is  in  the  placing  of  the  eyes.  On  the  top  is  a  pair  of  large  dark 
red  eyes  with  a  lighter  ring  of  red  around  them.  On  the  under  side  of 
the  head,  separated  nearly  as  far  as  they  can  be  from  the  ones  above,  is 
another  similar  pair.  On  the  sides  of  the  head  are  the  two  dark  eyes, 
the  same  as  seen  in  the  immature  stage. 

Mating  with  the  half-grown  females  occurs  soon  after  the  males  issue. 
Some  one  has  said  that  the  anal  filaments  are  used  for  mating,  but 
observation  in  several  cases  has  not  shown  such  to  be  the  case,  the 
filaments  merely  extending  backward  out  of  the  way. 

Dactylopius  lonyijills  differs  structurally  in  (juite  a  number  of  minor 
details  from  destructor.  Perhaps  the  most  evident  character  is  in  the 
long  posterior  filaments  of  the  female,  which  gives  the  species  its  name. 
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In  life  history  there  is  one  decided  dilierence:  LongifiUs  is  viviparous, 
■while  destructor  is  oviparous.  Lonyifilis  is  larger  but  not  nearly  as 
prolific  as  destructor^  and  rarely  becomes  numerous  enough  to  do  much 
harm.     The  sj^ecies  is  almost  as  general  a  feeder  as  destructor. 

On  the  27th  of  April,  while  in  the  clover  fields  studying  the  clover 
root  borer,  an  occasional  nest  of  Lasius  niger  was  disturbed  or  dug  into, 
and  the  little  ants  were  noticed  to  be  carrying  away  some  oval,  plump, 
mealy-covered,  egg-like  objects  for  a  safer  location.  Some  specimens 
of  them  were  obtained  and  placed  in  a  box  with  a  few  ants  and  later 
were  examined  in  the  laboratory.  They  were  1.5"""  long  and  1'""'  wide 
and  to  the  unaided  eye  looked  like  oval  eggs  with  a  mealy  cover- 
ing. When  x>laced  under  the  microscope,  it  revealed  no  head,  but  a 
set  of  almost  transparent  legs,  antenna?,  and  a  short  rostrum  on  the 
plump  body  close  to  the  front  legs.  The  legs  were  small,  not  capable 
of  dragging  the  body  any  distance,  but  could  move  it  a  few  millimeters 
at  a  time.  The  tarsal  claw  and  4  tarsal  digitules  were  i;)resent,  though 
the  latter  were  shorter  than  in  the  common  mealybug.  The  antennae 
were  from  6  to  8  jointed  according  to  the  number  of  joints  made  in  the 
terminal  segment.  The  color  was  a  reddish  brown,  which  apj)eared 
much  lighter  because  of  the  white  covering. 

The  specimens  with  the  ants  were  placed  by  a  potted  clover  plant 
and  every  few  days  were  examined.  On  the  15th  of  May  some  of  them 
had  commenced  giving  birth  to  young.  These  young  gathered  under 
the  mother  bug,  or  else  collected  in  the  flocculent  mass  back  of  her 
that  she  had  secreted  while  producing  them.  They  were  of  a  light 
translucent  flesh  color  and  much  flatter  than  the  mother.  They  had 
the  same  mealy  covering  in  a  short  time  after  birth  that  she  pos 
sessed.  The  legs  and  antennte  were  dirty  yellow  and  almost  as  large 
as  those  possessed  by  the  adult.  The  antennte  were  0-joiuted,  the  basal 
and  terminal  joints  being  the  largest  and  longest;  the  others  globular 
and  subequal;  eyes  red. 

To  put  in  as  brief  a  form  as  possible  a  long  and  careful  watching 
from  that  time  on  to  the  present,  we  will  say  that  the  young  mealy 
bugs  grew,  and  they  have  since  been  carried  through  two  generations 
on  the  roots  of  the  common  red  clover,  Trifolium  pratense.  After  about 
the  1st  of  June  the  mealy  bugs  were  found  quite  common  on  the  clover 
roots  in  the  vicinity  of  the  Michigan  Agricultural  College  wherever 
clover  was  found.  They  are  more  regular  and  even  in  development 
than  destructor  and  the  number  of  broods  can  be  easily  followed.  They 
are  nearly  as  j)rolific  through  the  summer  as  destructor,  though  the 
winter  interferes,  as  they  do  not  breed  through  the  cold  weather  and 
must  start  from  the  winter  form  in  the  spring.  From  1  to  2  inches 
below  the  surface  is  about  the  usual  depth  on  the  root  at  which  they 
will  be  found,  but  they  often  go  5  or  6  inches  out  on  a  lateral  root  that 
does  not  run  too  deep.  They  prefer  cavities  made  in  the  roots  by  the 
clover  root-borer,  Hylastes  trifolii,  which  is  very  common  with  us,  but 
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I  have  often  found  them  on  thrifty  roots  uninjured  by  the  little  root 
borer.  They  always  remain  below  the  surface  of  the  ground,  except 
the  male,  which  often  comes  above  to  pupate  on  the  green  stems  and 
leaves.  Instead  of  producing  the  young  alive,  as  the  winter  form  of 
this  species  did,  tlie  summer  females  deposit  eggs  with  the  "floccose 
covering  the  same  as  7>.  destructor  does. 

As  this  species  appears  to  be  without  a  name,  it  perhaps  would  be 
well  to  term  it  Bactylopin.s  trifolii*  for  convenience  in  comparing  the 
forms  with  those  of  the  other  species  given.  The  female  of  trifoUi  in 
general  appearance  and  structure  resembles  that  of  destructor.  She  is 
smaller  and  the  seventeen  waxy  filaments  around  the  margin  are  longer, 
particularly  the  anal  ones,  which  are  sometimes  more  than  half  as  long 
as  the  body.  With  her  mealy  covering  dissolved  by  chloroform  she  is 
of  a  deep  brownish  red  color  with  dirty  j^ellowish  legs;  the  other  two 
species  are  a  brownish  yellow.  The  anal  cavity  is  also  deeper  than  in 
either  of  the  others,  being  the  least  so  in  lonyifiUs.  In  the  quite  large 
series  of  specimens  of  the  different  species  studied,  the  form  and  length 
of  the  antenna!  segments  and  the  comparative  length  of  the  tibijei  and 
tarsi  seem  to  be  stable  characters  of  considerable  value.  In  trifoUi  the 
tarsus  is  nearly  as  long  as  the  tibia  and  the  claw  well  developed;  in 
longifilis  the  tibia  is  slightly  longer  and  the  tarsal  claw  is  shorter;  in 
destructor  the  tibia  is  twice  the  length  of  the  tarsus  and  the  claw  is 
small.  The  four  digitules  are  about  the  same  in  all  three  species.  The 
antennne  of  trifoUi  are  distinct  from  the  other  two  in  that  the  first  two 
segments  are  thicker  than  any  of  the  others,  which  is  even  more  char- 
acteristic in  the  male,  where  they  are  nearly  as  broad  as  long.  Segments 
7  and  8  of  the  female  are  also  slightly  thickened ;  3,  4,  .">,  and  G  narrowest 
and  of  equal  thickness.  In  destructor thehasixl  and  terminal  segments 
are  of  equal  width  and  broader  than  the  others.  Longifilis  has  the 
eighth  segment  the  broadest,  the  others  subequal.  The  following  table 
will  show  the  relative  length  of  the  different  segments,  beginning  at 
the  base.    The  measurements  are  made  by  using  the  micrometer. 


Length  of  segment. 

Number  ot  segment. 

D.  trifolii. 

D.  trifolii 
(•winter  form). 

D.  destructor. 

D.  longifilis. 

J 

3.25 

3.5 

4.75 

2.5 

3 

2.5 

3.5 

7 

2 

2.5 

3 

2 

3 

t 

4 

3.5 

5 

5 

.  3 
4.25 
3.25 
4.5 

10 

3 

2 

3 

5  75 

4 

4  "*') 

11   f. 

Total 

30 

20.5 

38  5                   <ir.  7'. 

In  trifolii  the  terminal  segments  at  the  tip  are  quite  truncate,  in 
destructor  considerably  less  so,  and  in  longifilis  tapering  to  a  point. 


*  Ilncler  date  of  October  10,  Mr.  DaTis  writes  that  he  has  found  this  insect  to  be 
synonymous  with  Coccun  trifolii  Forbes. — L.  O.  H. 
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Tlie  male  resembles  that  of  longiJiUs  in  appearance,  though  the  anal 
filaments  are  not  as  long.  The  head,  thorax,  and  two  basal  segments 
of  the  antenn;e  are  nearly  as  deep  a  red  as  those  of  the  female;  the 
abdomen,  legs,  and  remainder  of  the  antenme  are  much  paler.  The  eyes 
are  not  ringed  with  bright  red,  as  in  the  other  two  species,  but  are  a  dark 
reddish  brown.  The  immature  male  has  7-jointed  antenna?,  and  shortly 
before  pupating  a  mass  of  waxy  secretion  posteriorly  is  quite  notice- 
able. 

In  the  allies  of  the  mealy  bugs  there  are  several  common  injurious 
species  where  study  becomes  quite  as  satisfactory  and  interesting  as  in 
the  species  of  Dactylopius.  Eriococcus  azalea',  which  has  been  on  our 
azaleas  in  such  numbers  the  past  season,  is  one  of  them.  This  species 
has  received  considerable  attention,  but  only  a  brief  notice  will  be 
given  it  here.  It  is  a  close  ally  to  the  mealy  bug  and  might  be  very 
easily  mistaken  for  one  unless  structurally  studied.  Since  the  note  on 
this  species  published  in  Insect  Life  (vol.  vi,  p.  327),  where  it  says, 
**The  insect  has  not  yet  been  found  out  of  doors,  and  it  will  be 
interesting  to  know  its  natural  habitat,"  the  query  with  me  has  been, 
Is  the  species  not  exclusively  a  greenhouse  pest  with  us  and  perhaps 
imported  with  the  azalea  plants'?  To  partially  answer  this  question  a 
badly  infested  plant  was  placed  out  of  doors  about  the  1st  of  May, 
subject  to  Michigan's  climatic  changes.  About  a  month  later  most  of 
the  eggs  hatched,  but  not  a  young  Eriococcus  has  survived. 

A  fnll-grown  female  of  this  species  lays  about  250  eggs  in  the 
winter  and  they  remain  under  the  sack  until  they  hatch  in  the  spring. 
At  the  present  time  the  females  are  nearly  half  grown  and  the  males 
are  still  in  the  pupa  state.  If  I  am  not  mistaken,  there  is  only  one 
annual  brood,  so  that  the  species  does  not  increase  with  the  rapidity 
of  the  mealy  bug.  We  have  never  found  a  species  on  any  i>lant  except 
the  azaleas,  and  as  these  plants  are  all  imported  from  Belgium  and 
France  at  least  once  in  every  two  years,  it  is  very  probable  that  the 
Eriococcus  is  also  imported  with  the  plants. 

Another  close  ally  of  the  mealy  bug  is  found  on  our  greenhouse  palms. 
Specimens  sent  to  the  Department  of  Agriculture  at  Washington  bring 
back  the  word  from  Mr.  Howard  that  he  feels  sure  the  species  is  not 
described  and  that  it  apparently  belongs  to  a  new  genus.  The  bug  is 
quite  common  on  the  three  species  of  palm — Areca  lutescens  from  east- 
ern Asia,  Ptychosperma  cunninghamiana  from  Queensland,  and  Ehapis 
Jmmilis,  the  dwarf  rattan  palm,  from  Japan.  The  species  is  apparently 
quite  restricted  in  the  number  of  food  plants,  as  an  effort  was  made  to 
rear  specimens  on  some  other  species  of  dwarf  palm,  but  the  bugs 
refused  to  remain  on  the  plants  and  soon  starved.  The  mealy  covering 
is  thick  and  heavy  with  a  broad  margin  and  large  pyramidal  elevations 
of  dirty-yellowish  white  over  the  dorsum.  The  females  are  viviparous 
and  about  as  prolific  as  Dactylopius  longifiUs.  The  young  remain  under 
the  mother  for  several  days  until  there  are  so  many  that  she  can  brood 
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them  no  louger.  They  resemble  the  mealy  bugs  closely  wlien  young, 
but  can  be  recognized  by  a  few  structural  diflferences.  The  older  bugs 
move  but  very  little.  The  male  has  not  been  reared  and  the  species 
carefully  enough  studied  at  present  to  speak  further  of  it. 

A  uuicli  more  distant  ally  is  Aleyrodes,  which  Prof.  Comstock 
classifies  under  the  succeeding  family  by  having  two  jointed  tarsi  and 
four  wings.  The  species  that  has  been  the  most  troublesome  in  the 
greenhouse  the  past  year  is  what  Dr.  Packard  determines  for  us  as 
probably  Aleyrodes  vaporarium  Westwood.  Specimens  have  bred  the 
most  extensively  on  Ageratum  mexieanum  and  AhutUon  marmarophyJ- 
lum,  but  a  little  later  also  bred  quite  as  well  on  potted  roses,  geraniums, 
and  Coleus.  Our  florist  says  that  a  few  years  ago  they  made  the  green 
foliage  of  the  roses  quite  white  after  the  plants  had  been  set  out  in  beds 
for  the  summer.  A  lady  who  lives  near  Detroit  sent  me  the  same 
insect  on  Salvia  leaves,  and  Dr.  Packard,  in  his  report  for  1870,  speaks 
of  them  on  fuchsias  and  as  occurring  in  great  abundance  on  the  tomato 
in  September.  The  species  in  the  greenhouse  is  much  the  most  com- 
mon through  the  last  of  the  Avinter  months  and  through  the  spring 
until  the  plants  are  taken  out  of  doors  for  the  summer. 

The  eggs  of  this  species  are  glued  to  the  under  side  of  the  leaves. 
They  are  oidy  about  .25"'™  in  length,  and  when  seen  by  the  lens  look 
like  oblong  cone-shaped  galls.  They  are  fastened  perpendicularly  to  the 
leaf,  and  resemble  a  long,  slender,  pointed  bird's  egg  fastened  at  the  large 
end.  On  the  Ageratum  the  leaves  are  so  hairy  that  the  female  usually 
leaves  only  one  egg  in  a  place,  but  on  Abutilon  and  rose  leaves  I  have 
counted  as  high  as  17  deposited  in  rapid  succession  inside  of  an  area 
not  greater  than  1.5"""  in  diameter  and  still  none  of  them  touching 
each  other.  The  eggs  when  first  deposited  are  green  like  the  leaf,  but 
in  three  days  they  turn  a  metallic  blue-black.  Eight  days  later  the 
shining  shell  is  burst  and  the  young  larviP  scatter  over  the  leaf  and 
begin  to  feed.  They  were  seldom  seen  traveling  after  the  first  few  days 
of  their  larval  life,  unless  a  leaf  on  which  they  are  located  became 
wilted  and  no  longer  yielded  a  supply  of  food.  They  became  perma- 
nently located  and  passed  through  the  pupa  stage  with  few  perceptible 
external  changes.  About  three  weeks  is  required  to  pass  through  the 
larval  stage  and  about  one  week  in  the  pupa  stage.  When  we  add  the 
<^leven  days  in  the  egg  to  this,  we  have  from  four  to  five  weeks  as  the 
period  for  the  development  of  each  brood.  They  breed  so  fiist  and 
become  so  abundant  at  times  that  they  would  do  great  harm  were  they 
not  so  exceedingly  minute.  Last  spring  they  nearly  killed  our  Age- 
ratum plants  by  puncturing  the  leaves  so  thoroughly  that  the  leaves 
which  glazed  with  sap  and  this  started  a  soot  fungus,  Fumatjo  vagans, 
which  always  follows  such  work. 

In  conclusion,  we  must  acknowledge  that  there  is  still  much  to  be 
learned  regarding  the  species  treated  of  in  tliis  paper.  The  vision, 
seen  in  the  study  of  these  few,  reveals  that  there  is  a  large  and  inter- 


175 

estiug  field  for  study  and  observation  before  any  one  who  will  make  a 
tliorougli  study  of  the  two  families  that  include  these  species.  Let  us 
see  if  more  may  not  be  known  of  the  families  before  many  seasons 
have  passed. 


Mr.  Sirrine  remarked  that  Prof.  Forbes  has  found  a  Coccus  on  white 
clover  which  may  be  the  same  as  the  one  mentioned  by  Mr.  Davis. 

Mr.  Ashmead  exhibited  specimens  of  a  mealy-bug — probably  Dacty- 
lopins  (Jt'Mrnctor — which  he  found  occurring  abundantly  on  a  plant 
(Cypenis  alvernifolius)  growing  in  the  room  in  which  the  meetings  were 
held.  He  thought  it  possible  that  the  species  described  by  Mr.  Davis 
would  prove  to  be  the  one  characterized  by  Prof.  Forbes  as  Coccus 
trifolii. 

Mr.  Howard  said  that  the  theory  hazarded  by  the  author,  viz,  that 
Eriococcus  azaleoe  Comst.  was  introduced  from  Belgium  on  Azalea,  was 
almost  certainly  incorrect,  since  the  species  is  not  known  in  Europe, 
while  Prof.  Comstock  has  recently  found  it  on  wild  plants  near  Ithaca, 
indicating,  with  almost  equal  certainty,  that  it  is  a  native  species. 
He  said  also  that  the  two  old  species  of  Dactylopius  referred  to  by  Mr. 
Davis  have  been  shown  by  Berlese  to  be  both  synonymous  with  Euro- 
pean species,  and  that  the  latter  author  has  worked  out  their  life 
history  with  great  detail. 

Mr.  Marlatt  read  the  following  paper: 

THE  PEAR-TREE  PSYLLA  IN  MARYLAND. 

By  C.  L.  Marlatt,  Washingion,  D.  C. 
THE  PSYLLA  IN  THE  ORCHARD  OF  CAPT.  ROBT.  S.  EMORY. 

About  the  middle  of  July  of  the  present  year  the  Department  received 
information  of  an  overwhelming  invasion  of  the  Pear-tree  Psylla  {Psylla 
pyricola)  in  one  of  the  largest  pear  orchards  in  Maryland,  if  not  in  the 
United  States.  The  orcliard  in  question  belongs  to  Capt.  Robt.  S. 
Emory,  is  located  near  Chestertown,  Kent  County,  on  Kent  River,  in 
the  very  heart  of  the  famous  "Eastern  Shore"  fruit  district,  and  con- 
tains over  20,000  pear  trees.  The  success  of  Capt.  Emory  as  a  pear 
grower  during  the  last  tliirty  years  has  made  him  an  authority  on  the 
subject,  and  he  has  manifested  great  intelligence  and  promptness  in 
combatting  all  former  attacks  of  disease  and  insect  enemies.  The  pres- 
ent invasion,  which  is  perhaps  the  worst  which  has  occurred  in  his 
experience,  he  is  preparing  to  combat  with  his  customary  energy,  and, 
we  hope,  Anth  his  usual  success. 

The  pear-tree  Psylla  has  not  hitherto  been  reported  south  of  New 
York,  although  extending  westward  as  far  as  Michigan,  and  occurring 
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generally  in  the  Isew  England  States.  Its  sudden  appearance  in  such 
enormous  numbers  so  far  south  was  therefore  a  matter  of  considerable 
surprise,  and  at  the  instance  of  Mr.  Howard,  I  visited  the  orchard 
twice,  made  careful  examinations  of  the  work  of  the  insect,  and  con- 
ducted some  experiments  with  remedies. 

The  pear-tree  Psylla  is  by  no  means  a  common  insect,  and  most  ento- 
mologists are  unfamiliar  with  the  interesting  conditions  accompanying 
an  excessive  invasion  of  the  pest.  As  described  by  Mr.  Slingeiland  in 
the  case  of  the  New  York  invasions  of  1891  and  1892,  and  as  witnessed 
by  myself  at  Capt.  Emory's  place,  the  indications  of  the  presence  of 
the  insect  in  its  effects  upon  the  trees  are  in  the  falling  of  the  leaves 
and  fruit,  the  latter  before  it  is  half  grown,  but  chiefly  in  the  enormous 
secretion  of  honeydew  by  the  larva'  and  nymphs.  One  who  has  not 
witnessed  this  sight  gives  credence  with  difficulty  to  tlie  reports  as  to 
the  amounts  of  this  liquid  constantly  being  secreted.  In  the  present 
case  the  water-like  fluid  or  honeydew  not  only  covered  the  leaves  and 
twigs,  but,  to  quote  from  an  interesting  account  in  the  Chestertowu 
Transcript,  "fairly -rained  from  the  trees,  and  ran  down  the  trutiks  to 
the  ground;  and  even  now  a  discolored  circle,  extending  for  from  6  to 
8  inches  around  the  trees,  attests  the  extent  of  the  presence  of  this 
liquid.  Heavy  and  protracted  rains  kept  the  honeydew  washed  from 
the  trees  for  several  weeks,  so  that  it  was  not  at  first  noticed,  but  after 
the  rainy  season,  when  the  trees  were  being  worked,  the  lu:>rses  used 
became  so  drenched  with  the  sticky  substance  that  it  became  necessary 
to  wash  it  ott"  with  sponges,  the  currycomb  being  useless.  The  trees 
became  weakened  and  lost  much  of  their  fruit,  the  leaves  became  black- 
ened and  fell  in  great  numbers,  and  the  bodies  of  the  trees  look  to-day 
as  if  they  had  been  smoked.  The  scene  presented  was  certainly  one 
never  before  witnessed  in  Kent  County.  Twenty  thousand  beautiful 
trees,  many  of  them  nearly  stripped  of  their  foliage,  the  remaining 
leaves  blackened  and  the  trunks  blackened  by  the  honeydew,  is  a  sight 
well  calculated  to  strike  consternation  and  despair  to  the  heart  of  the 
average  fruit-grower." 

When  I  visited  the  orchard  on  .July  20  the  transformation  from  the 
last  nymphal  stage  to  the  adult  had  taken  place  and  the  trees  were 
covered  with  adult  insects  only,  and  these  had  only  just  begun  depos- 
iting eggs  for  what  was  i)robal)ly  the  second  summer  brood.  The  secre- 
tion of  lioneydew  had  of  course  ceased,  the  excretion  of  the  adults 
being  wax  like  and  crystalline,  but  the  trees  still  bore  marked  evidences 
of  the  secretion  of  a  few  weeks  earlier.  The  leaves,  limbs,  and  trunks 
were  blackened  by  the  growth  in  the  sweetish  liquid  of  the  smoky 
fungus,  Funiago  salieina,  aiul  in  the  falling  of  the  foliage  and  the  dis- 
eased and  smoky-looking  fruit  a  i)icture  of  disaster  was  presented 
which  was  rather  startling  in  its  effects.  Mr.  Slingerland  has  described 
the  appearance  of  the  leaves  of  a  tree  severely  attacked  by  this  insect 
as  small,  yellow,  and  easily  falling.     In  Mr.  Emory's  orchard  the  leaves 
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were  scarcely  at  all  yellowed,  but  were  covered  with  dead  and  dry 
patches  or  spots,  sometimes  iucluding  almost  the  entire  leaf,  which 
seemed  to  be  not  due  directly  to  the  extraction  of  the  plant  Juices  by 
the  insects,  but  rather  to  the  sun-scalding  resulting  from  the  collection 
on  the  leaves,  in  large  drops  or  in  masses,  of  the  liquid  honeydew.  This 
gave  an  appearance  which  might  easily  be  mistaken  for  the  result 
of  some  fungus  attack,  and  in  fact  Mr,  Emory  supposed  at  first  that 
this  was  the  nature  of  the  trouble,  and  had  had  the  matter  investigated 
by  Mr.  Waite,  of  the  Division  of  Vegetable  Pathology.  The  orchard 
was  for  the  most  part  of  dwarf  trees  and  was  arranged  in  plots,  rather 
thickly  i)lanted,  and  covering  an  area  of  ujiward  of  100  acres.  The 
Psylla  was  distributed  over  this  entire  tract,  but  was  much  more  abun- 
dant in  the  plots  of  older  trees.  The  young  orchard,  perhaps  amount- 
ing to  one-third  of  the  entire  tract,  was  in  vigorous  condition  and  had 
not  been  seriously  affected.  The  old  Duchess  orchard  seemed  to  have 
suffered  the  most.  On  these  trees  the  adults  were  very  numerous, 
frequently  15  or  20  resting  along  the  midrib  of  a  single  leaf.  They 
were  depositing  their  eggs  along  the  midrib  on  the  upper  surface,  and 
also  thickly  along  the  seriated  margin  of  the  leaf.  I  saw  no  eggs  in 
any  amount  on  any  other  part  of  the  leaf.  At  the  time  of  my  second 
visit,  July  31  to  August  3,  the  eggs  were  much  more  numerous  and 
had  been  frequently  deposited  in  small  clusters,  5  to  8  together,  along 
the  midrib  and  at  the  margin  of  the  leaves.  Scarcely  any  of  the 
eggs  at  this  time  had  hatched,  at  least  not  more  than  2  or  3  per  cent, 
and  the  adults  were  still  almost  as  numerous  as  ever  and  busily  ovipos 
iting. 

THE   PSYLLA   IN   THE   ORCHARD   OF   C.   C.   BROWN. 

The  presence  of  this  pest  in  the  orchard  of  Oapt.  Emory  is  not  the 
first  instance  of  its  occurrence  in  Maryland.  The  pear  orchard  of  Mr. 
C.  C.  Brown,  of  Pomona,  Md.,  about  eight  miles  south  of  Capt.  Emory's 
l)lace,  was  also  very  badly  infested,  over  a  limited  tract,  in  the  summer 
of  1891.  The  insect  appeared  during  that  year  on  pear  trees  next  to 
and  in  the  vicinity  of  the  house,  and  its  presence  was  first  noticed  from 
the  fact  that  clothing  put  out  to  dry  near  the  pear  trees  was  covered 
with  the  honeydew  secretion.  Examination  showed  that  it  was  con- 
fined to  an  area  of  3  or  4  acres,  which,  however,  was  so  thickly  infested 
that  the  leaves  and  fruit  fell  and  the  trees  were  so  stunted  and  injured 
that  they  have  not  since  been  in  bearing  condition  until  the  present 
year,  when  they  have  set  a  fairly  good  crop.  Curiously  enough,  how- 
ever, in  this  instance  the  Psylla  disappeared  entirely  after  the  first 
year  and  has  not  again  put  in  an  appearance  in  this  orchard.  I  vis- 
ited the  orchard  on  August  1  and  examined  it  very  carefully,  but  failed 
to  find  the  least  trace  of  the  insect.  Thorough  search  in  other  i)ear 
orchards  between  and  in  the  neighborhood  of  the  two  referred  to  failed 
to  show  any  indication  of  the  Psylla  in  any  of  them. 
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HOW    THE    PSYLLA    WAS    INTRODUCED. 

The  suddenness  and  severity  of  tlie  appearance  of  the  Psylla  in 
Maryland  makes  the  question  of  its  introduction  one  of  considerable 
interest.  Ui)on  inquiry  it  was  develoi)ed  that  both  Mr.  Emory  and 
Mr.  Hrown  had  procured  pear  trees  from  a  nursery  in  New  York 
State  in  1890  or  1891,  and  It  is  unquestionably  from  this  source  that 
the  Psylla  was  introduced.  It  will  be  remembered  that  this  was  just 
at  the  time  when  the  Psylla  put  in  an  appearance  in  such  extra 
ordinary  numbers  in  New  York  State,  as  reported  by  Mr.  Sliugerland. 
Mr.  Brown  told  me  that  he  had  heeled  in  a  lot  of  young-  pear  trees 
procured  in  the  fall,  near  his  house,  for  spring  planting.  These 
young  trees  were  undoubtedly  infested  with  hibernating  Psyllas, 
and  it  was  in  the  immediate  vicinity  of  the  point  where  these  trees 
were  heeled  in  that  the  outbreak  occurred  in  this  orchard.  Mr. 
Emory  about  the  sanje  time  procured  a  lot  of  young  stock  from  the 
same  nursery,  and  undoubtedly  introduced  the  i*sylla  into  his  orchard 
with  these  trees,  coming  as  they  did  from  a  New  York  nursery  at  a 
time  when  the  l*sylla  outbreak  was  at  its  height  in  that  State.  In 
further  contirmation  of  this,  Mr.  Emory  is  contident,  lie  tells  me,  that 
the  present  year  is  not  the  first  one  in  which  the  Psylla  has  been  pres- 
ent in  his  orchard,  and  that  he  has  observed  indications  for  the  last 
year  or  two  which  he  has  now  no  doubt  were  evidences  of  the  i)resence 
of  the  insect.  The  multiplication  of  the  Insect  in  the  orchard  of  Mr. 
Brown  was  very  rapid  at  the  start,  and  its  entire  disappearance  after 
the  first  year  is  probably  to  be  explained  on  the  ground  of  some 
peculiar  climatic  conditions  which  obtained  in  his  neighborhood,  but 
did  not  extend  northward  to  the  orchard  of  Mr.  Emory.  Such  condi 
tions  are  not  unusual  in  the  peach  belt  of  Maryland,  as  ilkistrated  i)\ 
the  fact  that  orchards  separated  by  only  a  few  miles  and  in  the  same 
conditions  as  regards  soil  and  variety  of  fruit  will  seemingly  be 
affected  by  cold  waves  or  storms,  so  that  one  will  be  barren  while  the 
other  will  be  full  of  fruit. 

THE   FUTURE   OUTLOOK. 

When  suddenly  confronted  with  an  injury  as  unusual  as  this  and 
as  startling-  in  its  effects,  one  is  naturally  led  to  overestimate  the 
immediate  damage  and  to  take  a  too  despairing  view  of  the  proba- 
ble future.  In  the  case  of  the  pear-tree  Psylla,  however,  I  incline  to 
the  belief  that  while  the  seriousness  of  the  present  damage  can  not  be 
questioned,  the  injury  will  be  very  much  less  in  future,  even  if  there  is 
not  an  entire  cessation  of  the  trouble  and  a  disappearance  of  the  pest. 
The  fact  that  this  insect  was  imported  into  the  United  States  with 
pear  trees  over  sixty  years  ago,  and  was  long  since  widely  distributed 
throughout  the  pear  districts  of  the  northern  States,  and  westward  to 
the  Mississippi,  and  has  yet,  during  all  this  time,  rarely  been  reported 
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as  injuriously 'abundant,  argues  that  the  conditions  favorable  to  its 
increaseare  seldom  met  with.  Its  complete  disappearance  in  the  orchard 
of  Mr.  Brown  after  one  year  of  excessive  abundance  is  a  case  in 
point;  and  the  excessive  multiplication  in  New  York  State  in  189 L 
was  followed  the  next  year,  according  to  Mr.  Slingerland,  by  scarcely 
any  injury  in  comparison;  while  the  fact  that  this  particular  invasion 
was  the  first  one  of  any  im])ortance  of  which  we  have  a  rej)ort  further 
emphasizes  the  view  taken.  The  reasons  for  the  sudden  multiplica- 
tion and  quite  as  sudden  disappearance  of  this  pest  are  difficult  to 
give.  A  succession  of  two  or  three  winters  favorable  to  hibernation 
probably  leads  to  the  unusual  nuiltiplication,  and  this  results  in  a  con- 
dition of  plants  which  is  probably  prejudicial  to  the  further  increase  of 
the  insect.  Mr.  Slingerland  has  pointed  out  that  in  the  later  summer 
broods  the  condition  of  the  leaves  which  have  been  seriously  attacked 
by  the  earlier  broods  becomes  such  that  the  insect  can  not  thrive  on 
them,  and  it  is  a  common  experience  that  the  insect  becomes  markedly 
less  abundant  in  the  later  summer  broods.  The  green  succulent  foliage 
of  the  young  spring  growth  i«  especially  favorable  and  when  the  leaves 
become  hardened  and  mature,  and  especially  dry  and  innutritious,  from 
having  been  already  sapped  of  their  vitality,  they  are  distasteful  and 
unsuited  to  the  development  of  the  later  broods.  In  Mr.  Emory's  orchard 
the  eggs  were  being  placed  most  numerously  on  the  few  young  shoots 
and  water  sprouts  which  were  manifestly  not  numerous  enough  to 
sustain  even  a  small  percentage  of  the  coming  brood.  It  is  of  course 
possible  that  some  insect  disease  worked  the  complete  extermination 
noted  in  the  case  of  Mr.  Brown's  orchard. 

The  influence  of  parasitic  and  predaceous  insects  should  be  consid- 
ered in  this  connection,  and  a  very  interesting  exiierience  was  had  in 
the  case  of  the  Maryland  invasion,  which  will  be  noted  later. 

LIFE    HISTORY. 

As  a  basis  for  the  discussion  of  parasitic  enemies  and  remedial 
measures  I  have  briefly  summarized  the  life  history  of  this  insect, 
more  particularly  from  the  careful  account  given  by  Mr.  Slingerland. 
The  adults  hibernate  in  crevices  in  the  bark  of  pear  trees,  and  emerge 
with  the  first  warm  spring  days,  copulate,  and  begin  the  deposition  of 
eggs  before  the  leaves  have  expanded,  placing  them  singly  or  in  rows 
or  bunches  in  creases  of  the  bark  of  the  twigs,  on  old  leaf  scars,  about 
terminal  buds,  and  later,  after  the  leaves  begin  to  unfold,  on  the  leaves 
themselves,  as  already  described.  The  egg-laying  goes  on  during  April, 
probably  later  in  the  north  than  as  far  south  as  Maryland.  ThelarviC 
hatch  in  from  ten  to  seventeen  days,  from  ten  to  twelve  days  probably 
being  tlie  ordinary  summer  period,  station  themselves  on  the  axils  of 
the  leaf-petioles,  on  the  stems  of  the  leaves,  on  the  fruit,  and  over  the 
surface  of  the  leaves.  The  moment  they  begin  feeding  the  secretion  of 
honeydew  takes  place,  and  in  a  very  short  while  the  bulk  of  liquid  will 
.'i^lfi— No.  2 9 
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be  several  times  that  of  the  insect,  rapidly  increasing  until  it  forms  a 
good-sized  drop.  This,  when  there  are  millions  to  aid  in  the  work, 
soon  becomes  abundant  enough  to  fall  as  a  shower  from  the  tree  when- 
ever it  is  shaken  by  tlie  wind  or  other  means.  Mr.  Slingerland  shows  that 
there  are  5  molts,  including  the  last  change  from  the  pupa  to  the  adult 
insect,  and  the  life  from  the  laying  of  the  egg  to  the  adult  covers  a 
l^eriod  of  about  thirty  days,  the  periods  between  molts  varying  from 
three  to  seven  days.  In  Maryland,  the  second  brood,  as  indicated, 
had  already  entirely  transformed  to  the  adult  stage  by  the  21st  of 
July,  and  allowing  a  month  for  a  generation  to  include  the  egg  period, 
we  ought  to  expect  a  third  brood  of  adults  about  the  first  of  Septem- 
ber, which  will  probably  be  the  hibernating  brood.^ 

NATURAL   ENEMIES. 

No  enemy  for  this  insect  among  the  parasitic  and  predaceous  species 
has  hitherto  been  recorded.  On  my  first  visit  to  the  orchard  of  Mr. 
Emory  I  was  shown  what  was  taken  to  be  the  egg  of  the  Psylla,  which 
proved,  however,  to  be  the  egg  of  a  common  lace  winged  fly,  Chrysopa 
ocnlata  Say.  The  mistake  was  a  very  natural  one,  because  the  eggs 
occurred  in  such  extraordinary  numbers  throughout  the  orchard.  On 
some  trees  nearly  every  leaf  would  have  one  or  two  eggs  of  the  Chry- 
sopa  attached  to  it.  I  immediately  inferred  that  the  abundance  of  the 
Chrysopa  was  an  incident  of  the  extraordinary  multiplication  of  the 
Psyllas,  and  recognized  that  the  latter  had  a  very  important  enemy 
in  the  larva  of  the  lace  winged  fly.  At  this  visit  I  did  not  have  time 
to  investigate  the  matter  further,  but  on  the  second  visit  nearly  full- 
grown  larvie  of  the  Chrysopa  were  found  on  the  j^ear  trees  attacking 
and  devouring  the  adult  Psylla  in  a  very  vigorous  manner.  I  collected 
a  large  quantity  of  the  Chrysopa  eggs  and  bred  a  number  of  young 
larvje,  and  found  that  they  would  feed  with  great  readiness  on  both  the 
eggs  and  the  young  larval  Psyllas.^  I  think  it  a  safe  estimate  to  say 
that  one  lace- wing  fly  larva  will  easily  destroy  several  hundred  eggs 
and  larvte  of  the  Psylla  in  addition  to  the  adults  which  it  will  destroy 
in  its  later  larval  growth.  From  the  great  numbers  of  the  Chrysopa 
eggs-  on  the  pear  trees  it  is  not  at  all  imi^robable  that  the  lace- winged 
fly  alone  will  bring  the  Psylla  pretty  well  into  subjection. 

Two  or  three  species  of  ladybirds  were  also  observed  running  about 
over  the  pear  trees,  the  commonest  one  being  Adalia  hipunctata  L.,  a 
little  red  species  with  two  black  spots  on  its  elytra.  One  of  these  latter 
species  was  seen  in  the  orchard  with  an  adult  Psylla  in  its  mandibles', 
and  in  my  breeding  cage  at  Washington  one  or  two  adults  cleaned  the 

'Numerous  belated  species  of  the  July  brood  were  caged  on  potted  pear  trees  Aug. 
3  and  produced  a  new  brood  of  adults  by  Aug.  30  and  these  still  another  by  Oct.  1. 
None  of  these,  even  of  the  last  brood,  whowtd  any  variation  from  the  summer  form. 

•On  some  trees  that  were  infested  with  a  I'hytoptus  sp.,  allied  to  the  pear-leaf 
blister-mite,  but  living  exposed  on  the  lower  surface  of  the  leaves,  the  Chrysopa 
larva»  were  observed  also  to  devour  the  mites  of  this  species  with  great  avidity. 
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■dggs  from  the  leaves  of  a  young  pear  tree  about  as  fast  as  upward  of  50 
to  75  Psyllas  laid  them.  The  larvie  of  the  ladybirds  are  equally  activ'e 
and  beneficial,  and  I  had  no  difliculty  in  rearing  a  brood  from  the  eggs 
in  my  breeding  cages  on  the  eggs  and  larvie  of  the  Psylla. 

It  is  possible  that  the  disappearance  of  the  Psylla  in  the  orchard  of 
Mr.  Brown  may  have  been  in  part  due  to  the  attacks  of  these  two  pre- 
daceous  enemies,  but  while  the  great  value  of  these  two  insects, 
particularly  of  the  lace-winged  fly  larvfe,  in  this  direction  can  not  be 
questioned,  they  could  hardly  have  caused  complete  extermination 
which  has  probably  been  more  correctly  accounted  for  above. 

LIFE  HISTORY  OF  THE  LACE-WING  FLY. 

The  predaceous  habits  of  the  lace-wing  fly  larvae  are  of  common 
record,  and  their  beneficial  character  is  well  known,  but  in  view  of  the 
important  role  phiyed  by  this  insect  in  the  economy  of  the  Psylla  it  is 
of  interest  to  describe  more  minutely  its  life  history  and  habits.  The 
eggs,  instead  of  being  deposited  in  rather  numerously  placed  clusters 
or  groups,  as  is  the  case  with  some  other  species,  are  distributed 
almost  invariably  singly  on  the  leaves,  rarely  two  together  on  the  same 
stalk.  The  stalk  is  also  not  half  the  usual  length,  not  much  exceeding 
three  times  the  length  of  the  egg  proper.  Judging  from  examinations 
made  on  my  first  and  second  visits,  I  should  say  that  the  egg  period 
ranged  from  seven  to  ten  days.  The  young  larva  cuts  ofi"  the  upper 
end  of  the  egg  on  emerging  and  is  surprisingly  large  in  comparison 
with  the  egg  from  which  it  emerges.  It  is  light  ash-gray  in  color,  the 
head  abnormally  large,  and  the  body  armed  with  immense  curved  hairs 
or  spines  which  give  it  rather  a  ferocious  appearance  and  makes  it 
seem  to  the  young  Psylla  undoubtedly  as  a  veritable  dragon.  The 
body  is  long  and  tapers  very  considerably  toward  the  tip,  and  the  head 
is  notable  for  what  appear  to  be  two  large  curved  mandibles.  It  crawls 
down  along  the  egg  stalk  and  begins  immediately  its  active  search  for 
food.  On  ap])roaching  the  egg  or  young  larval  Psylla  it  immediately 
grasps  it  between  its  long  curved  mandibles.  These  are  really  com- 
pound organs,  being  deeply  grooved  to  inclose  the  maxillai,  which 
nearly  equal  in  size,  are  of  similar  form,  and  play  in  the  grooves  of  the 
mandibles.  These  organs  form  two  sucking  tubes,  between  the  tips  of 
which  the  egg  or  the  young  larva  is  held  and  rolled  one  way  and  the 
other,  as  between  a  thumb  and  finger,  the  juicy  contents  being  in  the 
meanwhile  rapidly  extracted.  It  is  a  most  interesting  sight  to  watch 
this  little  larva  at  work  and  to  note  with  what  celerity  it  grasps  the 
young  Psylla,  quickly  extracts  the  juices,  and  casts  aside  the  dry  shell, 
the  whole  operation  taking  frequently  less  than  a  minute.  The  larva 
is  an  extremely  hungry  one,  is  always  feeding,  and  its  rapidity  in 
growth  is  limited  only  by  the  abundance  of  the  food  supply.  It  eats 
anything  that  comes  in  its  way,  is  totally  fearless,  and  is  also,  unfort- 
unately, cannibalistic,  eating  its  own  kind  with  as  great  readiness  as 
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any  other  larv;v,  as  I  found  to  my  cost  in  the  case  of  jars  containing 
several  Clirysopa  larv;e. 

The  hirval  life  covered  about  two  weeks  in  continenient,  and  with 
limited  food  sui)ply;  but  from  the  rapidity  of  the  growtli  when  supplied 
with  abundance  of  food  I  think  under  very  favorable  conditions  the 
perio<l  would  not  nuich  exceed  one  week.  The  adult  larva  attains  a 
lenjith  of  nearly  three-eighths  of  an  inch  and  is  more  robust  than  the 
newly-hatched  larva.  In  general  structure  there  is  very  little  change, 
except  that  the  hairy  vestiture  becomes  less  prominent.  In  color  the 
adult  larva  is  brownish  purple,  darker  along  the  dorsal  margin,  and 
with  the  lateral  projecting  angles  of  segments  yellowish  white.  The 
venter  is  greenish  hyaline  centrally  including  the  basal  joints  of  the 
legs.  The  femora  and  tibia  and  feet  are  resinous,  inclined  to  brownisli. 
The  head  is  marked  dorsally  with  two  slightly  divaricating  black 
bands,  and  with  a  purplish  band  extending  backward  onto  the  first 
thoracic  segment  from  the  black  eye  spot.  The  foot  consists  of  2  small 
curved  claws  and  a  rather  long,  projecting  finger,  with  disk  to  enable 
the  larva  to  better  adhere  to  the  smooth  foliage.  The  tip  of  the  abdo- 
men has  a  retractile  quadrituberculate  process  which  is  used  as  a  sort 
of  anal  prolegin  running  or  bracing  itself  The  larva,  when  full  grown, 
spins  up  in  the  curl  of  a  leaf  or  in  any  partial  protection,  constructing  a 
delicate,  slightly  oval,  but  nearly  spherical,  silken  cocoon,  which  is 
attached  to  the  leaf  by  silken  threads.  This  cocoon  is  very  small  in  com- 
parison both  with  the  larva  which  spins  it  and  the  adult  which  emerges 
from  it,  and  is  less  than  one-eighth  of  an  inch  in  longest  diameter. 
The  adult  emerges  in  from  ten  to  fourteen  days  cutting  off  the  upper 
end  of  the  cocoon  in  a  neat  cap.  The  fly  is  pea  green  in  color  with,  in 
life,  bronzy  eyes  with  greenish  reflections.  The  characteristic  mark- 
ings of  the  species  are  the  black  second  joint  of  the  antenna',  a  black 
ring  around  the  antennal  sockets,  a  broad  black  line  below  the  eye, 
4  black  spots  on  toj)  of  the  head  and  3  similiar  spots  on  either  side 
of  the  first  segment  of  the  thorax.  The  transparent,  gauzy,  green- 
ish, iridescent  wings  are  very  broad  and  long  and  very  flnely 
netted  or  veined  in  a  very  neat  pattern,  the  normal  greenish  yellow 
color  of  the  veins  being  varied  with  dusky  crossbars.  The  adult 
is  a  very  helpless  insect,  does  not  feed  at  all,  and  remains  cou- 
cealed  in  low  grass  during  the  day,  becoming  more  active  in  the 
evening  and  depositing  its  eggs,  so  far  as  observed,  only  at  this  time, 
though  perhaps  also  during  the  night.  Its  sole  reason  for  existing  is 
to  deposit  eggs,  and  having  accomplished  this  it  dies.  It  is  a  very 
fragile  insect  and  can  not  be  handled  without  being  crushed,  but  is 
withal  rather  active  and  difficult  to  catch.  When  taken  it  emits  a  most 
disgusting  and  disagreeable  odor,  which  seems  to  be  its  chief  means  of 
protection  from  enemies.  While  the  species  Chrysopa  oculata  referred 
to  above  was  the  common  one  in  the  orchard  in  question,  another 
species  also  occurred  there,  and  perhaps  also  still  others.     The  differ- 
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euces  between  these  species  are  so  slight,  however,  that  no  one  but  a 
specialist  would  detect  them,  and  the  habits  are  practically  the  same 
for  all. 

EXPERIMENTS    WITH    KEMEDIES. 

Judging  from  the  results  obtained  by  Mr.  Slingerlaud,  the  period  of 
my  two  examinations  of  Mr.  Emory's  orchard  was  not  favorable  for 
the  application  of  remedies,  the  trees  being  covered  with  adults  and 
the  leaves  being  rapidly  stocked  witli  eggs.  Nevertheless,  to  satisfy 
myself  as  to  the  effects  of  various  washes  on  the  eggs,  a  variety  of 
careful  tests  were  made.  Young  trees  were  selected,  the  leaves  of 
which  were  well  covered  with  eggs,  and  were  very  carefully  and  thor- 
oughly fepr  ay  ed  with  the  mixtures.  The  a|)plications  were  all  made  on 
the  31st  of  July,  on  a  very  hot,  scorching  afternoon,  and  the  following 
days  were  of  a  similar  character,  no  rain  of  any  importance  falling 
for  nearly  a  week.  The  insectici<les  experimented  with  were  milk  and 
whale-oil  soap  kerosene  emulsions  diluted  with  9  and  7  parts  of  water, 
and  tlie  soap  emulsion  also  with  4i  parts  of  water;  the  resin  wasli;  and 
an  emulsion  made  by  using  the  resin  wash  in  lieu  of  soap,  with  kero- 
sene, this  being  also  diluted  with  9  and  7  i)arts  of  water.  Notes  taken 
on  the  day  following,  and  the  two  or  three  subsequent  days,  indicate 
that  with  the  stronger  mixtures  of  each  of  the  three  emulsions  men- 
tioned there  was  a  slight  change  in  the  appearance  of  various  per- 
centages of  the  eggs  on  the  leaves.  This  change  consisted  in  their 
assuming  a  reddish  orange  color,  quite  unlike  the  normal  tint  of  the 
newly  deposited  egg,  and  also  much  darker  and  more  uniform  than 
tiie  color  assumed  by  tlie  egg  just  before  hatching.  The  young  larvne 
disclosed  at  the  time  of  the  application  were  destroyed  in  every  case. 
Examination  of  the  leaves  ten  days  after  treatment  indicated  that 
this  yellowing  of  the  eggs  really  had  resulted  from  the  action  of  the 
insecticides,  the  eggs  so  colored  having  failed  to  hatch,  and  were,  for 
the  most  part,  shrivelled  and  dead.  From  75  to  95  per  cent  of  the 
eggs  AS'ere  killed  with  the  7-times  diluted  emulsions,  and  more  than 
half  as  many  with  the  emulsions  9-times  diluted.  The  results  for  each 
mixture  may  be  more  accurately  summarized  as  follows: 

Milk  emulsion  diluted  9  times:  From  3  to  5  per  cent  of  the  eggs  dead;  one-half 
hatched;  balance  apparently  uninjured. 

Milk  emulsion  diluted  7  times:  25  per  cent  of  the  eggs  hatched;  balance  shriv- 
elled, showing  effect  of  wash. 

Whale-oil  soap  emulsion  diluted  9  times:  25  per  cent  of  eggs  hatched;  condition 
of  remainder  doubtful. 

Whale-oil  soap  emulsicm  diluted  7  times:  75  per  cent  killed;  5  per  cent  hatched; 
condition  of  the  rest  doubtful. 

Whale-oil  soap  emulsion  diluted  4^  times:  3  to  5  per  cent  hatched ;  balance  dead; 
discolored  or  affected  by  the  wash. 

Resin-wash  kerosene  emulsion  diluted  9  times:  25  per  cent  of  eggs  hatched;  25 
per  cent  killed;  50  per  cent  not  certainly  injured. 
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Resiu-wash  kerosene  emulsion  diluted  7  times:  About  2  per  cent  of  the  eg}»s 
hatched,  the  others  dead  or  shriveled  and  changed  in  color,  and  will  undoubtedly 
die. 

Resin-wash  was  applied  to  an  old  tree  blackened  with  smoky  fungus  to  test 
whether  it  would  free  the  tree  of  this  discoloration  and  at  the  same  time  act  on  the 
eggs  of  the  Psylla.  The  etfect  in  the  latter  direction  was  iinimportant,  most  of  the 
eggs  hatching,  and  are  now  developing  uninjured.  The  smoky  fungus  also  does  not 
seem,  at  this  date,  to  have  been  materially  lessened,  although  it  is  showing  souie 
little  indications  of  breaking  off  and  peeling  where  it  was  most  abundant. 

The  above  series  of  sprayings  supports,  to  some  extent,  the  results 
obtained  by  Mr.  Slingerland,  but  are  more  satisfactory.  It  is  possible 
that  Mr.  Slingerland's  observations  were  not  continued  long- enough  to 
determine  the  actual  facts  as  to  the  efte(!t  on  the  eggs,  the  results  of 
these  experiments  only  reaching  any  definiteness  after  eight  or  ten  days. 
The  results  obtained  with  the  stronger  washes  mentioned  are  the  only 
ones  of  any  value,  and  as  none  of  the  applications  harmed  the  trees  in 
the  least,  it  will  be  feasible  to  spray  ^yith  the  emulsions  diluted  as  little 
as  with  7  parts  of  water.  In  every  case,  however,  a  number  of  eggs 
escaped  destruction,  while  even  with  the  weakest  washes  the  larvie 
were  invariably  kille<l.  Spraying  has,  of  course,  no  value  against  the 
adults  during  their  active  summer  existence,  because  they  are  compara- 
tively shy  and  at  the  ftrst  disturbance  liy  to  other  trees. 

REMEDIAL    TREATMENTS    ADVISED. 

In  view  of  the  experience  gained  by  Mr.  Slingerland,  and  the  above 
series  of  experiments,  it  seems  to  me  that  the  larval  periods  in  the  life- 
cycle  of  the  Psylla  are  particularly  vulnerable,  and  the  first  of  these 
especially  so,  occurring  as  it  does  at  a  time  when  spraying  can  be  most 
economically  and  efficiently  pr  cticed.  Si)raying  to  reach  the  mid- 
summer broods  of  larvte  when  the  trees  are  in  full  fruit  is  more  or  less 
impractical,  but  may  sometimes  be  advisable,  particularly  with  young 
orchards.  The  following  treatments  are  therefore  recommended :  The 
first  is  a  spring  application  which  should  be  made  immediately  after 
the  leaves  are  well  unfolded  and  the  eggs,  deposited  by  the  hibernating 
individuals,  are  hatched.  A  thorough  spraying  at  this  time  with  kero- 
sene emulsion  diluted  to  the  normal  strength  with  9  parts  of  water, 
or,  if  applied  earlier,  before  the  eggs  are  all  hatched,  with  7  parts  of 
water,  will,  it  seems  to  me,  etfect  the  destruction  of  practically  all  the 
eggs  and  larv;e.  Treatment  at  this  time  is  especially  recommended  on 
account  of  the  fact  that  it  coincides  with  the  periods  for  first  or  per- 
haps the  seccmd  application  for  the  leaf  blight  of  the  pear,  and  the  kero- 
sene emulsion  and  Bordeaux  mixture  may  be  combined  in  one  applica- 
tion with  little  additional  trouble  or  expense.  The  experiments  already 
conducted  show  the  complete  feasibility  of  this  combination,  which, 
briefly,  consists  in  using  Bordeaux  mixture  in  lieu  of  water  as  a  diluent 
for  the  emulsion. 

A  second  treatment  which  promises  well  is  the  winter  spraying  for 
the  hibernating  adults.     A  thorough  wetting  of  the  trunk  and  limbs 
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at  any  time  duriug  the  winter  with  kerosene  emulsion  diluted' 
to  9  times  will,  it  is  believed,  reach  and  destroy  many  of  the  insects, 
and  will  be  more  eflective  if  the  loose  bark  be  scraped  from  the  trunk 
and  larger  limbs  before  the  application  be  made. 


Mr.  Davis  wanted  to  know  the  authority  for  the  occurrence  of  the 
species  in  Michigan,  and  was  informed  that  it  was  reported  by  Mr. 
Schwarz. 

Mr.  South  wick  reported  a  case  of  extraordinary  abundance  near  l!s'ew 
Baltimore,  N.  Y.,  in  1893,  which  was  followed  by  almost  total  disap- 
pearance the  present  season. 

Dr.  Lintner  referred  to  a  case  reported  by  him  of  a  similar  excessive 
abundance  with  total  disappearance  the  year  following  in  the  Hudson 
Eiver  valley ;  but  said  that  the  insect  had  again  appeared  this  year. 
He  referred  to  the  experiments  by  Mr.  Slingerland,  indicating  that  pure 
kerosene  was  eflective  in  destroying  the  eggs  of  the  Psylla,  and  stated 
in  the  same  connection  that  he  had  applied  undiluted  kerosene  to  plum 
and  rose  in  full  leaf  without  material  injury. 

Mr.  Marlatt  said  that  from  his  experience  it  seemed  probable  that 
the  reports  of  failure  to  destroy  the  eggs  with  very  strong  mixtures  had 
been  due  to  the  fact  tliat  the  observations  had  not  been  continued  long 
enough ;  and  by  referring  to  his  experiments  he  showed  that  the  eggs 
retained  for  a  long  time  after  treatment  every  appearance  of  life,  but 
eventually,  with  the  strongest  washes,  shriveled  and  died  in  large  per- 
centage. In  answer  to  questions  by  Mr.  Ashmead,  he  also  stated  that 
no  true  parasites  had  been  reared  from  any  stages  of  the  Psylla. 

Mr.  Smith  said  he  would  defer  his  discussion  of  this  paper  until  his 
own,  which  included  the  same  subject,  was  read.    This  paper  followed. 


NOTES  OF  THE  YEAR  IN  NEW  JERSEY. 

By  John  B.  Smith,  New  Brunswick,  N.  J. 

Although  it  is  early  in  the  season  for  a  review  of  its  insects,  yet  my 
experience  has. been  that  practically  most  of  the  damage  to  crops  in 
our  State  is  done  before  the  middle  of  August;  and  that  after  that 
time  insect  life,  or  at  least  that  portion  of  it  which  preys  upon  culti- 
vated plants,  is  on  the  decline.  In  our  State  the  season  has  been  an 
extremely  interesting  one  from  the  insect  standpoint,  and  it  has  been 
at  the  same  time  the  most  destructive  within  my  experience.  So  many 
troubles  made  their  appearance  that  I  found  it  desirable  to  spend  in 
actual  field  work  between  forty  and  fifty  days  between  April  30  and 
August  10. 

In  the  first  place,  the  San  Jose  scale  forced  itself  upon  my  atten- 
tion, and  it  occupied  a  large  portion  of  my  time  in  following  out  its 
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distribution  and  studying  its  liabits.  In  another  paper  I  have  given 
in  some  detail  a  record  of  my  observations  in  this  matter,  and  I  need 
not  do  more  than  mention  the  subject  here.  Incidentally  I  found  that 
the  most  abundant  scale  in  the  orchards  generally  was  the  Chionaspis 
furfurus,  which  attacked  pear  trees  of  all  varieties  and  more  rarely 
apples.  In  one  case  I  found  it  completely  incrusting  currant  twigs 
and  branches,  giving  by  its  great  numbers  such  peculiar  appearance 
to  the  twigs  that  I  failed  to  recognize  the  scale  until  assured  of  its 
identity  by  Mr.  Howard. 

In  the  season  of  1893  I  found  an  orchard  on  the  Delaware  infested 
by  the  pear  Psylla,  which  had  been  introduced  apparently  on  young 
stock  brought  in  considerable  number  from  New  York  State.  The 
insects  appeared  to  be  confined  to  one  section  of  the  plantation,  and  I 
recommended  a  winter  treatment  with  whale  oil  soap,  to  be  thoroughly 
a])plied  to  all  trunks  and  branches,  and  especially  forced  into  crevices; 
rough  trees  to  be  scraped  in  order  to  destroy  the  hiding  places,  and 
conse(juently  the  insects  themselves.  This  practice  seems  to  have 
been  remarkably  successful,  and  I  failed  to  find  during  the  present 
year  more  than  a  single  specimen  of  the  insect  where  last  fall  there 
was  no  difficulty  in  finding  any  number.  On  the  other  hand,  I  found 
at  quite  the  opposite  side  of  the  State,  in  the  vicinity  of  Newark,  an 
orchard  very  much  worse  infested  than  anything  I  have  before  seen. 
Quite  early  in  the  year — the  latter  part  of  May,  I  think,  or  early  in 
June — I  found  any  number  of  adults  on  the  leaves  and  an  abundance 
of  eggs.  I  have  not  had  an  opportunity  rf  getting  into  this  orchard 
since  that  time,  because  the  i)roprietor  is  an  extremely  old  and  crusty 
individual,  who  keeps  dogs  and  has  the  orchard  defended  from  the 
road  by  a  hedge  of  Osage  orange.  I  got  into  it  in  the  spring  at  a  time 
when  he  had  cut  down  this  hedge  almost  to  the  ground,  so  as  to  make 
it  possible  for  me  to  step  over  it,  the  appearance  of  the  trees  having 
attracted  my  attention.  From  another  orchard  in  the  southern  central 
portion  of  the  state  I  received  some  twigs  that  appeared,  according  to 
the  owner,  to  be  unhealthy  and  to  have  a  blackish  coating  which  was 
not  due  to  fire  blight.  The  si)ecimens  came  while  I  was  absent  from 
the  office  for  a  day  or  two,  but  enough  remained  on  my  return  to  show 
that  the  twigs  had  been  clustered  i)retty  thoroughly  with  pupa^  of  the 
pear  Psylla.  The  insect  therefore  has  probably  obtained  a  foothold  in 
different  parts  of  our  State,  and  is  one  that  must  be  dealt  with. 

The  pear  blister  mite  has  been  exceedingly  abundant  in  some  local- 
ities; but  it  is  rather  strange  how  the  distribution  has  been  localized. 
One  orchard  may  be  badly  infested,  another  next  to  it  may  be  almost 
entirely  exempt.  A  few  places  that  were  badly  troubled  last  year  were 
very  little  troubled  during  the  present  season,  and  I  have  not  been 
able  to  discover  any  satisfactory  reason  for  the  difference.  It  can 
scarcely  be  said  that  any  real  injury  has  been  caused  by  this  insect 
anywhere,  and  at  all  events  not  sufficient  to  make  it  worth  while  to 
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suggest  tlie  treatment  of  the  trees  during  the  winter  for  this  insect 
ah>ne. 

The  pear  midge  has  continued  its  spread  in  our  State  in  every  direc- 
tion. It  lias  reached  the  extreme  northern  boundary,  and  along  that 
boundary  extends  to  the  ])elaware  Kiver.  Its  spread  westward  from 
Nevv-  Brunswick  I  have  had  no  means  of  ascertaining  during  the 
present  season,  and  it  may  not  have  been  great  because  there  is  a 
stretch  of  territory  in  which  not  much  fruit  is  grown,  immediately  west  * 
and  southwest  of  aSew  Brunswick,  and  until  the  Trenton  region  is  ! 
reached  there  is  little  opportunity  for  the  midge  to  show  itself  iu  any  ; 
force,  I  fully  expect,  however,  that  next  s[)ring  I  Avill  hear  of  the 
insect  in  that  vicinity.  Southward  the  insect  has  reached  Monmouth 
County,  not  far  from  the  shore,  but  considerably  south  of  the  point 
where  I  noticed  it  in  1893,  In  all  localities  the  injury  by  the  midge 
was  greater  than  ever  before,  and  has  resulted  in  the  loss  of  almost  all 
the  Lawrence  pears  grown  in  the  Kewai  k  district,  and  of  a  large  pro- 
portion of  the  Bartletts.  So  serious  has  been  the  attack  that  many 
growers  are  becoming  discouraged  and  speak  of  abandoning  pear 
culture.  In  the  immediate  vicinity  of  New  Brunswick  every  orchard 
known  to  me  is  infested  at  the  present  time.  It  will  be  remembered 
that  in  one  of  the  orchards  near  the  city  I  carried  on  a  series  of  field 
experiments,  testing  the  use  of  kainit  for  its  killing  power  on  this  insect. 
In  the  summer  of  1892  a  very  heavy  dressing  had  been  apjilied,  and  iu 
1893  there  was  a  practical  exemption  from  injury  by  the  midge  in  this 
orchard — an  infested  pear  here  and  there,  and  in  all  not  half  a  dozen, 
being  found.  Immediately  adjoining  this  place  almost  every  pear  was 
infested,  and  not  a  Lawrence  and  not  10  per  cent  of  the  Bartletts,  ever 
reached  maturity,  Seckel  pears  escaped  in  larger  proportion,  but  even 
they  were  very  badly  infested.  No  special  application  of  kainit  or  other 
fertilizer  was  made  in  1893  in  the  experiment  orchard,  and  either  from 
the  few  insects  that  came  to  maturity  in  that  year,  or  from  some  that 
had  come  over  across  the  fence,  a  considerable  number  of  tlie  Law- 
rence were  infested  in  1894.  The  specimens  were  thinned  out  as 
much  as  possible,  and  again  a  very  heavy  dressing  of  kainit  was 
applied  after  the  larva^  had  matured.  I  expect  that  in  1805  this 
orchard  will  again  be  practically  exempt.  It  is  interesting  to  note  the 
point  that,  whereas  everywhere  else  injury  has  increased  each  year,  in 
this  orchard  there  has  been  no  spread.  Only  the  Lawrence,  and 
even  here  only  a  very  small  percentage  of  the  fruit,  has  been 
touched,  I  attribute  this  entirely  to  the  use  of  the  kainit,  for  I  can 
see  no  other  reason  why  the  insect  should  not  have  spread  here  as  well 
as  elsewhere  but  for  the  application  of  this  material.  However,  to 
test  the  matter  in  quite  another  locality  and  under  different  circum- 
stances, on  quite  a  different  soil,  I  induced  a  grower  near  Newark  to 
apply  the  fertilizer  at  the  rate  of  a  ton  to  an  acre,  the  kainit  being 
furnished  by  the  German  Kali  Works  for  the  purposes  of  the  exDeri- 
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ineut.  This  orchard  was  very  badly  iiilested  this  year,  and  a  very  large 
percentage  of  Ihe  pears  of  all  varieties,  except  the  Kieflfers,  were 
attacked.  *  It  is  an  interesting  fact  and  one  of  a  great  deal  of  practical 
importance,  perhaps,  that  thus  far  I  have  not  found  a  Kiefier  pear 
infested.  This  may  not  be  due  entirely  to  any  peculiarity  in  the  fruit 
itself,  but  to  the  fact  that  so  far  as  the  midge  has  extended  at  present 
the  Kiefter  blossoms  first  and  perhaps  gets  a  little  ahead  of  the  adult 
insect.  I  had  an  opportunity  this  year  of  watching  the  oviposition  ol' 
the  insects  and  find  that  Schniidbergers  account,  as  quoted  byl)r. 
Lintner  aud  subsequently  in  my  Bulletin  ^o.  00  of  the  New  Jersey 
Experiment  Station,  is  correct  in  all  essential  features.  I  find  that  the 
eggs  are  deposited  in  little  masses  in  the  buds  long  before  they  are 
opened.  There  is  no  one  point  that  seems  to  be  more  favored  than 
others  in  oviposition.  Usually  the  point  where  the  bud  is  most  easily 
penetrated  is  the  place  selected,  but  sometimes  it  is  pierced  through 
the  side  b}^  the  female  close  to  the  base,  or  at  any  point.  3Iore  usu- 
ally, perhaps,  no  trace  of  a  puncture  is  to  be  discovered,  but  the  ovi- 
positor has  been  apparently  inserted  at  the  point  where  the  petals  of 
the  future  flower  were  slightly  separated.  The  eggs  themselves  were 
not  attached  in  all  cases  to  any  part  of  the  flower,  but  seem  to  be  con- 
nected with  each  other  either  by  a  very  frail  tissue  or  by  a  gummy 
excretion.  I  have  not  been  able  to  watch  the  actual  oviposition  itself, 
but  from  the  mounted  specimens  it  almost  appears  as  if  the  eggs  were  laid 
jn  little  masses  rather  than  singly.  I  am  not  certain  that  this  is  pos- 
sible, and  the  appt  arance  may  be  due  to  a  spread  of  the  gummy  material 
surrounding  the  eggs.  I  had  no  difficulty  whatever  in  finding  the 
eggs  in  the  buds,  and  usually  in  those  that  might  be  considered  as 
normally  developed.  Very  early  buds,  very  far  advanced,  usually  con- 
tained no  eggs,  and  those  that  were  very  late,  crippled,  or  retarded 
were  also  usually  bare  of  them.  The  very  fact  that  only  normal  buds 
were  infested  would  seem  to  indicate  that  the  insects  were  thus  given 
a  somewhat  better  chance,  because  either  very  early  or  very  late 
flowers  would  stand  less  chance  of  being  pollenized  and  thus  furnishing 
food  for  the  young  larvjc.  I  am  inclined  to  believe  that  in  many  cases, 
at  all  events  Avhere  the  bud  had  been  punctured,  its  opening  was 
slightly  retarded,  and  i)0ssibly  this  may  be  an  advantage  to  the  insect, 
giving  the  egg  a  little  longer  time  to  hatch  and  make  its  way  into  the 
ovary  of  the  flower  before  the  bud  actually  opens.  So  far  as  1 
examined  1  found  it  to  be  invariable  that  the  ycmng  larvai  made  their 
way  into  the  ovary  before  the  floAver  opened.  While  there  is  not  much 
difficulty  in  finding  the  eggs  in  the  unopened  bud,  1  did  find  a  very 
great  difficulty  in  seeing  the  very  young  larva'-  in  the  open  flower. 
And  those  specimens  that  I  did  find  showed  so  little  differentiation 
from  the  egg  that  it  seemed  almost  in  some  cases  as  if  the  egg  itself 
had  the  power  of  motion,  enabling  it  to  get  into  the  plant  tissue  before 
the  oi)eniiig  of  the  flower.     None  of  the  stains  that  I  attempted  to  use 
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gave  me  any  clear  differentiation  of  the  parts  of  the  very  young  larvae. 
1  found  that  Miiile  there  was  no  trace  of  distortion  in  the  bud,  and  it 
was  impossible  to  distinguish  with  any  degree  of  certainty  the  infested 
from  the  sound  bad,  yet  almost  immediately  after  the  young  pears  had 
set,  or  almost  immediately  after  the  flower  had  become  pollenized,  a 
change  in  appearaiu-e  took  place.  As  soon  as  the  blossoms  had  dropped 
tbere  was  no  dififlculty  whatever  in  recognizing  the  infested  fruit,  and 
here  another  peculiarity  was  noticed.  While  almost  all  the  infested 
pears  stuck  fast  and  started  growing,  most  of  the  apparently  sound 
pears  dropped  almost  as  soon  as  growth  began;  when  growth  of  the 
fruit  had  fairly  started  and  it  was  larger  than  a  pea,  only  infested 
pears  remained  upon  the  tree. 

As  if  this  was  not  sufficient,  an  entirely  new  pest  on  pears  was 
brought  to  my  attention  this  spring.  In  the  vicinity  of  Hilton  and 
Irvington,  localities  not  far  from  Newark  and  lying  between  Newark 
and  Elizabeth,  a  borer  has  made  its  appearance  that  threatens  to  kill 
all  the  pear  trees  in  that  region  within  a  very  few  years.  The  insect 
has  been  known  for  several  years,  but  not  until  this  season  was  it 
brought  to  my  attention.  There  was  no  difficulty  in  finding  the  larva? 
in  trees  of  all  ages,  and  there  was  no  difficulty  in  recognizing  it  at 
once  as  that  of  an  Agrilus.  The  larv;p.  when  full  grown  measured 
nearly  an  inch  and  a  half  in  length,  and  a  single  larva  in  the  course 
of  its  life  made  a  burrow  which,  when  measured,  ranged  between  6 
and  8  feet  in  length ;  not  in  a  straight  line  of  course,  but  in  the  wind- 
ing and  sinuous  line  which  is  peculiar  to  many  Buprestid  larvae. 
From  this  enormous  larva,  making  such  a  wonderfully  long  burrow, 
I  obtained  two  specimens  of  an  Agrilus  scarcely  more  than  one- 
fourth  of  an  inch  in  length,  and  which  Dr.  Horn  pronounced  as 
probably  acutipennis.  The  determination  was  made  from  females 
only,  and  may  have  to  be  changed  to  anxius,  in  which  the  females  are 
nearly  alike,  and  the  specific  characters  are  marked  in  the  males  alone. 
Before  pupating  the  larva  makes  a  short  burrow  into  the  solid  w^ood, 
preparing  a  chamber  in  which  it  undertakes  its  transformations.  The 
pupa  state  must  be  extremely  short,  because,  although  I  visited  the 
infested  orchards  weekly,  and  found  the  larvae  during  the  early  part 
of  the  season  in  the  pupal  chambers,  yet  I  never  found  the  pupa,  and 
always  found  either  a  larva  just  entered  into  the  burrow,  or  a  recently 
vacated  burrow,  a  little  round  hole  being  bored  through  the  bark.  I 
never  found  a  specimen  of  the  beetle  upon  the  trees,  either  on  the 
leaves  or  on  the  trunks;  but  about  the  middle  of  July  I  began  to  find 
young  larvae.  The  larva  bores  between  bark  and  sap  wood,  its  chan- 
nels being  distinctly  visible  in  both.  Where  a  number  of  them  are  at 
work  in  the  ti^ee  it  becomes  completely  girdled  sooner  or  later,  and  dies. 
Every  portion  of  the  trunk  is  infested,  and  all  the  larger  branches  are 
attacked.  But  it  is  not  only  large  trees  that  the  insect  attacks;  even 
young  trees  just  set  out  becomes  its  prey,  and  from  a  little  sapling  set 
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tlie  year  ju'evious,  I  took  out  three  full  grown  larvie,  and  found  that  it 
had  been  bored  from  the  top  down  to  the  root,  killing-  it  of  course. 
All  sorts  of  trees  are  attacked  by  the  insect,  but  not  all  trees  succumb 
with  equal  readiness.  Vigorous  varieties  like  the  Kieflfers  resist  for  a 
long  time,  and  the  burrows  of  the  larvjc  become  filled  up  with  new 
tissue  nearly  as  fast  as  they  are  made.  Bartletts  and  Seckels  do  not 
seem  to  have  the  same  amount  of  vitality,  and  the  wood  and  bark 
immediately  around  the  burrows  dries  and  dies  oft',  the  bark  cracking 
on  the  outside  and  indicating,  by  its  appearance,  the  iiresence  of  the 
larva  and  the  course  of  the  burrow.  Trees  40  years  old,  and  which 
have  yielded  annually  large  crops  of  fruit,  are  now  dying  oft"  in  great 
numbers,  and  will  probably  be  entirely  gone  in  a  very  brief  period. 
The  insect  requires  living  tissue  for  its  nourishment,  and  never  under 
any  circumstances  works  in  dead  or  dry  wood.  In  two  or  three 
instances  I  carried  infested  wood  with  me  to  the  laboratory,  but  in 
all  cases  the  larvie  died  just  as  soon  as  the  wood  lost  sap,  and  no 
specimens  came  to  maturity.  I  was  equally  unfortunate  where  I  had 
an  entire  tree  sent  me,  most  of  the  larvte  dying,  although  here  I 
obtained  one  mature  insect,  a  pupa  having  evidently  been  already 
formed.  This  is  really  the  most  serious  threat  to  pear  (culture  in  the 
district  where  the  insect  has  thus  far  made  its  appearance.  Fortu- 
nately it  has  not  yet  spread  over  any  very  large  extent  of  territory, 
and  there  is  no  indication  at  present  of  any  ver^-  rapid  extension  of  its 
injury.  It  seems  to  be  confined,  so  far  as  I  can  make  out,  to  a  terri- 
tory not  exceeding  10  or  15  miles  in  diameter;  but  within  that  point 
it  is  extremely  destructive.  It  was  an  extremely  discouraging  feature 
this  spring  to  visit  orchard  after  orchard  where  there  Avere  numerous 
trees  well  kei)t  and  cared  for,  carefully  fertilized,  and  where  in  pre- 
vious seasons  good  crops  had  been  raised,  and  to  find  that  on  sound 
trees  the  midge  infested  a  very  large  percentage  of  the  fruit,  and  that 
where  the  midge  did  not  attack  everything,  the  boreiS  were  working 
in  the  trunks,  and  that  the  trees  were  losing  vitality  and  were  on  their 
way  to  the  grave.  There  certainly  was  no  encouragement  to  the  farm- 
ers, and  unfortunately  I  had  very  little  consolation  to  oft'er.  Borers 
of  this  description  are  among  the  most  difficult  insects  to  deal  with, 
and  ai)parently  preventive  measures  oidy  are  indicated.  Even  they 
are  ditticult  in  this  case,  because  the  beetle  lays  its  eggs  anywhere  on 
the  tree,  and  is  not  confined  to  the  trunk  or  to  the  larger  branches.  I 
have  found  shoots  less  than  half  an  inch  in  diameter  infested  by  larvie, 
and  they  work  down  from  that  point  toward  the  trunk,  and  in  the 
trunk  work  down  toward  the  ground  in  every  instance.  I  presume 
that  mechanical  coatings  to  the  trees  might  offer  some  benefit,  but  it 
is  a  practical  impossibility  to  cover  not  only  the  trunk  but  all  the 
branches  in  such  a  way  as  to  prevent  the  entrance  of  some  larva',  and 
once  under  the  bark,  the  work  will  go  on  without  danger  from  any 
application   that  we  can  make,  or  even  without  discovery  until  the 


damage  has  been  doue.  It  is  interesting  to  note  tliat  i)rior  to  this 
year  the  insect  itself  had  never  been  taken  by  any  collector  in  New 
Jersey,  and  it  is  not  only  new  as  an  injurious  insect,  but  is  new  to  the 
New  Jersey  fauna,  and  had  heretofore  been  considered  as  rather  a  rare 
insect.  Thus  much  for  pear  trees,  which,  up  to  a  few  years  ago,  were 
rather  free  from  insect  attack. 

1  find  that  in  some  localities  growers  have  become  tired  of  washes 
and  ])aints  applied  to  the  base  of  quince  and  apple  trees  to  prevent  the 
entrance  of  the  borer,  and  instead,  use  fine  wire  netting,  enveloping  not 
less  than  twice  and  closely  tied,  extending  below  ground  and  upward 
along  the  trunk  for  the  distance  of  at  least  a  foot  or  eighteen  inches. 
This  has  the  advantage  of  affording-  complete  protection,  of  yielding 
to  the  growth  of  the  tree,  and  of  allowing  the  bark  to  perform  its  func- 
tions with  absolute  freedom.  It  is  effective,  certainly,  because  none  of 
the  trees  that  were  so  protected  showed  signs  of  the  borer,  though  all 
others  in  that  vicinity  were  more  or  less  infested. 

There  were  no  other  orchard  pests  that  made  themselves  especially 
obnoxious,  and  in  fact,  in  view  of  the  extreme  prevalence  of  the  blight 
on  both  pear  and  apple  trees,  insect  injury  sank  almost  to  insignificance. 

Cutworms  have  been  particularly  abundant  in  New  Jersey  during 
the  present  season.  All  sorts  of  i)lanted  crops  have  been  affected  and 
everywhere  comi)laint  was  made  that  replanting  was  made  necessary, 
sometimes  twice  or  even  three  times,  and  in  a  few  cases  crops  were 
abandoned  and  others  put  in,  simply  because  the  supply  of  plants  was 
not  sufficient  to  obtain  a  stand  after  feeding  the  cutworms.  Acres 
upon  acres  of  sweet  potatoes  were  cut;  early  cabbage  was  ruined  in 
some  sections;  melons  were  cut  off'  as  fast  as  they  came  above  ground; 
so  was  corn,  and,  in  fact,  there  was  a  universal  wail  asking  for  a 
remedy.  The  poison- bait  trap  was  used  with  great  success  in  many 
instances';  but  for  some  reason  the  farmers  seem  to  have  an  objection 
to  using  it  at  the  proper  time.  One  of  the  sweet-potato  growers  near 
Beverly,  N.  J.,  made  some  experiments  on  his  own  account,  and  amon* 
other  things  prepared  a  mixture  of  bran  and  Paris  green,  using  no  defi- 
nite proportion,  but  adding  Paris  green  enough  to  the  bran  to  give  it 
a  greenish  tinge  when  thoroughly  mixed.  This  mixing  was  done  dry, 
and  then  water  enough  w^as  added  so  that  the  mixture  would  stick 
together  and  form  a  rather  dry  mush.  Of  this  mixture  about  a  spoon- 
ful was  applied  to  every  hill  of  sweet  potatoes  at  the  base  of  the  plants, 
and  in  every  instance  this  mixture  was  preferred  to  the  plants  them- 
selves and  served  as  an  absolute  protection  to  the  crop.  Mr.  Oliver 
Parry,  who  was  the  originator  of  this  material,  gave  me  the  infurma 
tion  at  the  time,  and  I  immediately  published  it  in  the  Weather  Crop 
Bulletin.  Many  of  the  farmers  tried  it  at  once  and  I  have  responses 
from  a  number  who  found  it  to  be  absolutely  successful.  There  seems  to 
be  a  peculiar  attraction  in  moist  bran  to  the  cutworms,  and  they  will  eat 
it  in  preference  to  the  vegetation.     That  it  actually  killed  the  insects 
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aud  that  there  was  not  a  mere  cessation  of  attack,  was  proved  by  tlie 
positive  statements  of  the  farmers,  made  in  answer  to  questions,  that 
they  found  the  dead  hirv;e  near  the  phmts.  For  some  reason  fiirmers 
seem  more  inclined  to  adopt  this  measure  rather  than  the  poisoned 
vegetation  trap,  and  as  it  has  proved  successful  in  so  many  hands,  i)er- 
haps  we  have  at  last  something  that  will  protect  i)lantedcroi)sfrom  the 
cutworms. 

Theappearanceofthe periodical Cicada,()r the  "seventeen-year locust," 
as  it  is  usually  termed,  was,  of  course,  in  one  respect  the  most  striking 
occarrence  of  the  year.  This  is  one  of  the  broods  that  is  sui)posed  to 
appear  all  over  New  Jersey,  but  principally  in  the  northern  i)ortion,  and 
perhaps  that  is  about  as  good  a  description  as  it  is  possible  to  giv»-, 
aud  yet  there  are  more  places  where  the  insect  does  not  appear  than 
where  it  does  make  its  appearance.  The  fact  that  the  insect  was 
abundant  in  those  counties  about  Jersey  City,  containing  the  most 
dense  population,  gave  the  insects  an  undue  prominence  in  the  news- 
papers, and  tliere  were  numerous  references  and  notices  concerning 
them,  the  great  ma.jority  more  or  less  erroneous.  It  was  curious  what 
a  lot  of  injury  was  attributed  to  the  locusts.  They  were  said  to  have 
destroyed  all  the  rye  and  wheat  fields  in  certain  localities,  and  in  som 
New  York  i)apers  they  were  credited  with  destroying  the  grass  crop. 
It  is  really  surprising  what  an  enormous  amount  of  misinformation 
seems  to  be  generally  distributed  concerning  this  insect,  but  it  is  hardly 
necessary  for  me,  in  this  Association,  to  call  attention  to  facts  like  this. 
The  interesting  point  to  me  was  the  spotty  distribution  of  the  insects. 
There  were  very  few  large  tracts  infested,  aud,  with  perhaps  two  excep 
tions,  no  entire  county  was  covered  in  all  its  portions  by  the  insects. 
Union  and  Essex  counties  alone  seem  to  have  been  covered  in  all  parts. 
Hudson  County  consists  of  so  much  lowland  and  marshy  ground  that 
it  afforded  no  opportunities  for  the  insects;  but  along  the  Hudson,  as 
soon  as  the  ground  became  sufficiently  high,  the  insects  made  their 
appearance,  and  they  covered  a  considerable  proportion  of  Bergen 
County.  Passaic  County  was  invaded  in  its  southeastern  portion  about 
Paterson,  but  I  had  no  reports  from  the  northern  and  western  parts 
concerning  the  presence  of  the  insect.  A  small  i)ortion  of  Sussex 
Count}'  was  invaded  at  points  remote  from  the  Delaware  River,  and 
possibly  it  may  be  in  place  to  say  here  that  nowhere  in  New  Jersey 
does  this  brood  of  Cicadas  approach  within  15  or  20  miles  of  the  Dela 
wareliiver.  Warren  County  had  one  little  spot  in  the  extreme  eastern 
corner  from  which  the  insects  were  recorded,  and  in  the  vicinity  of 
lioonton  they  were  reported  for  Morris  County  also.  At  tlie  most 
northern  i)oint  of  Somerset  County,  where  it  joins  Hunterdon,  the 
insects  made  their  appearance;  but,  except  perhaps  just  across  the 
border  at  this  point,  no  portion  of  Hunterdon  seems  to  have  been 
troubled.  Middlesex  in  its  northern  i^ortion  was  pretty  well  covei-ed 
by  the  insects,  and  they  extended  up  the  Karitan  River  for  some  dis- 
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tauce  above  Bound  Brook  aud  down  the  river  toward  Perth  Amboy, 
but  far  from  equally.  They  would  occur  in  great  numbers  in  certain 
patches  of  woods,  skip  others  completely,  and  reai)pear  a  mile  or  more 
farther  along  in  immense  numbers,  leaving  then  another  blank  patch 
of  greater  or  less  extent.  The  western  and  southwestern  portion  of 
Middlesex  and  all  of  Mercer  County  were  free  from  the  insects.  A 
small  region  in  the  northern  part  of  Monmouth  County  was  invaded, 
and  a  very  few  points  in  Ocean  County  reported  the  presence  of  the 
insect.  In  fact,  it  was  only  along  the  course  of  Toms  Eiver  and 
its  upper  branches  that  I  had  any  reports  from  Ocean  County  at  all. 
In  Burlington  County  they  were  reported  from  a  single  point  only, 
and  that  near  the  center  of  the  county.  In  Camden  Couuty  they 
appeared  along  the  line  of  the  Atlantic  City  roads  about  fifteen  or 
more  miles  from  Camden,  and  extended  for  a  short  distance  on  each 
side  of  the  railroad  to  Hammonton.  There  a  considerable  patch  of 
country  was  skipi)ed  and  then  they  reappeared,  not  again  becoming 
abundant,  however,  until  the  Egg  Harbor  City  region  was  reached. 
From  Egg  Harbor  City  a  streak  extended  southward  and  a  small  -spur 
also  north  of  that  point,  and  Atlantic  County  was  crossed  to  the 
Tuckahoe  Kiver.  Along  the  Tuckahoe  Kiver  through  the  central 
portion  of  its  course  they  were  extremely  abundant,  aud  from  this 
river  they  extended  southward  for  some  distance  into  Cape  May 
County,  becoming  perhaps  most  numerous  near  Woodbine, where  there 
is  a  large  settlement  of  Hebrews.  This  settlement  suffered  perhaps 
most  of  any  other  in  the  State  from  the  injuries  caused  by  the 
insects  in  ovipositing.  They  had  set  out  young  shade  trees, 
as  well  as  orchard  trees,  in  very  great  abundance.  Soft  maples,  three 
and  four  years  old,  lined  out  the  streets  and  all  the  roads,  while  to 
every  allotment  of  land  there  were  a  certain  number  of  fruit  trees 
of  all  descriptions.  This  seems  to  have  been  just  exactly  what 
these  insects  were  looking  for,  and  they  simply  wrought  havoc  with 
everything,  because  they  oviposited  not  only  in  all  the  branches, 
but  in  the  trunks  clear  down  to  the  base  and  on  all  sides  of  the 
tree  trunks,  so  that  there  was  in  some  cases  scarcely  a  clear  space 
of  an  inch  square  to  be  found  anywhere  on  the  tree.  I  have  in  my 
laboratory  now  several  trees  in  which  there  must  be  several  hundred 
egg  slits  made  by  the  Cicadas.  This  is  the  only  ])ortion  of  the  State 
in  which  a  real  permanent  injury  was  caused  by  the  insects;  because 
here  many  young  trees  were  killed  and  others  were  set  back  so  far  that 
they  were  rendered  practically  useless  for  some  time  to  come.  Cum- 
berland County  reported  the  insects  from  several  points  along  the 
Maurice  Eiver,  extending  from  Franklinville  almost  to  Delaware  Bay, 
and  at  Franklinville  entering  Gloucester  County  for  some  little  dis- 
tance. At  this  point  also  there  was  the  only  extension  into  Salem 
County  that  was  reported,  and  at  Bridgeton,  on  the  Cohansey  Creek, 
there  was  a  small  area  of  a  few  miles  in  extent  in  which  the  insects 
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appeared.  One  of  tbe  interesting  features  was  the  abnormally  early 
appearance  of  tbe  insects  in  certain  localities.  In  one  spot,  a  short 
distance  south  of  New  Brunswick,  specimens  were  collected  which 
reached  my  hands  on  the  .".th  or  Gth  of  ^lay,  far  in  advance  of  anything 
else  reported  from  any  other  part  of  the  State.  In  Cumberland  County 
they  made  their  api)earance  about  the  middle  of  the  month,  and  here 
first  the  Philadelphia  papers  got  hold  of  the  matter  from  the  fact  that 
a  physician  of  that  locality  driving  through  a  burned  district  discov- 
ered acres  of  the  woods  covered  by  the  ''chimneys"  that  these  insects 
sometimes  build.  According  to  his  description,  every  square  foot  of 
sod  showed  dozens  of  these  chimneys,  and  in  each  was  to  be  found  a 
Cicada  pupa.  He  sent  me,  at  my  request,  two  sods  showing  the  aver- 
age number  of  exit  holes,  and  sent  me  also  the  chimneys  taken  from 
them.  None  of  the  ground  covered  by  me,  where  the  insects  were 
appearing,  showed  any  trace  of  these  peculiar  chimneys  and  nowhere 
else  in  the  State  were  they  recorded,  except  at  one  point  in  the  vicinity 
of  Newark,  where  Mr.  E.  Bischoff  reports  finding  them  near  an  old  stone 
quarry.  A  considerable  proportion  of  the  State  has  therefore  been 
covered  by  the  insects  during  the  present  year,  and  I  have  marked  on 
a  map  of  the  State  all  the  points  from  which  I  have  been  able  to  receive 
authentic  reports  of  the  presence  of  the  insects,  but  even  in  the  terri 
tory  covered  there  were  many  points  in  which  the  insects  did  not 
appear.  In  riding  along  the  line  of  the  Cape  May  Railroad  from  Cam- 
den the  insects  were  noticed  for  the  first  time  a  sliort  distance  north  of 
Vineland;  nothing  more  was  seen  of  them  until  Millville  was  reached, 
and  a  little  north  of  that  point  the  insects  were  again  seen.  Then 
came  a  considerable  stretch  of  territory  where  there  was  no  appearance 
of  the  presence  of  these  insects,  until  some  ten  miles  north  of  Wood- 
bine they  again  made  their  appearance,  sometimes  on  one  side  of  the 
railroad  and  sometimes  on  the  other;  sometimes  skipping  a  mile,  then 
appearing  over  a  territory  as  far  as  the  eye  could  reach,  causing  the 
oak  shrubbery  that  covers  the  ground  to  appear  as  if  a  fire  had  passed 
over  the  tops.  Woodbine  seems  to  have  been  the  center  for  this  aggre 
gation,  and  from  there  to  Cai)e  May  Court-House,  near  the  middle  of 
the  Cape  May  Peninsula,  they  were  noticed  in  gradually  decreasing 
abundance  in  all  the  high  wood  lots.  It  was  the  same  way  in  riding 
ah)ng  the  line  of  the  Atlantic  City  road.  At  Atco,  and  a  little  north 
and  south  of  that  point  on  the  Camden  and  Amboy  Railroad,  and 
near  Clementon,  o\\  the  Reading  road,  the  insects  were  noticed  on  both 
sides  of  the  railroad  in  the  woods.  Towards  Ilammonton  nothing  was 
seen  of  them  and  very  little  was  noticed  until  within  a  short  distance 
of  Egg  Harbor  City.  Then  a  colony  made  its  appearance  on  both  sides 
of  the  railroad,  and  they  were  visible  for  a  short  distance  southeast  of 
Egg  Harbor  City,  but  petered  out  long  before  the  low  lands  near  the 
shore  were  reached.  Seventeen  years  ago  the  insects,  it  was  said,  were 
abundant  within  the  limits  of  the  city  of  New  Brunswick.     This  year 
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not  a  specimen  was  found  in  the  city,  or  close  to  it,  and  it  is  certain 
that  the  sparrows  are  responsible  for  this  fact.  On  one  occasion  I 
brought  in  about  a  dozen  specimens  and  put  them  on  tbe  piazza  for  the 
children  to  play  with.  It  delighted  them  for  a  time,  but  one  after  the 
other  made  its  escape  and  flew  for  the  trees  in  front  of  the  house;  not 
a  specimen  ever  got  beyond  the  first  or  second  tree.  Most  of  them 
were  captured  by  the  sparrows  before  reaching  the  first  tree  and  were 
torn  to  pieces.  One  or  two  of  the  specimens  were  brought  to  me  in  a 
fragmentary  condition  by  my  next-door  neighbor,  and  if  any  unfortu- 
nate creature  did  actually  emerge  anywhere  within  the  city  limits  it 
lived  so  short  a  time  as  to  be  unnoticed.  This  is  rather  a  curious  fact, 
too,  because  the  ordinary  harvest  fly  {Cicada  tihicen)  occurs  within 
the  city  limits  in  any  number  and  does  not  seem  to  be  in  the  least  dis- 
turbed by  the  sparrows. 

In  many  places  the  melon  lice  were  very  destructive  during  the  pres- 
ent season,  and  acres  of  vines  were  plowed  up  because  of  the  injury 
caused  by  them.  The  appearace  of  these  insects  was  expected  by  me, 
when  the  last  week  of  June  and  the  first  days  of  July  passed  without 
a  cold  storm.  For  two  years  we  have  had,  in  JSTew  Jersey,  either  in  the 
last  days  of  June  or  the  first  days  of  July,  very  heavy  storms,  gener- 
ally accompanied  by  heavy  winds  and  by  cold  rain,  and  as  these 
occurred  just  at  the  time  at  which  the  aphides  migrate  from  their  win- 
ter and  spring  food  plant,  which  I  regret  to  say  I  have  not  yet  been 
able  to  discover,  they  have  been  so  much  reduced  in  numbers  that  no 
injury  was  caused  by  them  and  only  a  few  plants  here  and  tliere  became 
infested.  During  the  present  season  there  was  no  rain  in  the  central 
and  southern  i)art  of  New  Jersey  from  the  first  days  of  June  to  the  last 
days  of  July,  and  in  some  localities  there  has  been  only  a  trace  of  rain 
uj)  to  the  present  time.  This  was  ideal  weather  for  the  aphides,  and 
they  took  advantage  of  it.  The  presence  of  the  insects  gave  me  an 
opportunity  of  making  sometests  of  bisulphide  of  carbon,  firstsuggested 
for  this  purpose,  as  far  as  I  am  aware,  by  Prof.  Garman,  and  from  these 
experiments,  of  which  I  will  speak  more  at  length  elsewhere,  it  appears 
that  this  material  can  be  practically  used  in  the  field  as  against  these 
insects  early  in  the  season. 

Sweet  potatoes  were  much  retarded  by  the  dry  weather  and  this  pre- 
vented them  from  growing  away  from  their  ordinary  insect  pests,  the 
Cassidai.  They  were  so  long  in  starting  that  in  many  cases  the  beetles 
and  their  larvie  destroyed  the  entire  shoots,  and  the  ground  was  then 
so  dry  that  it  was  simply  impossible  to  set  out  new  plants.  Much  dam- 
age was  therefore  done,  which,  although  directly  attributable  to  the 
insects,  was  yet  indirectly  chargeable  to  the  dry  weather;  because  with 
an  ordinary  amount  of  moisture  the  plants  would  have  grown  away 
from  the  insects.  The  most  satisfactory  method  of  dealing  with  these 
creatures,  up  to  the  present  time,  is  to  let  chickens  run  in  the  fields, 
and  many  of  the  growers,  nowadays,  set  their  chicken  coops  in  the 
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field  and  keep  anywhere  from  a  dozen  to  twenty  chickens  picking  up 
their  living  among  tbe  sweet  potatoes.  The  practice  is  said  to  be 
effective,  and  that  is  all  that  can  be  asked.  P^ew  of  the  farmers  raise 
their  own  chickens;  but  just  when  they  need  them  tliey  buy  them  in 
tbe  Philadelphia  market  and  keep  them  running  in  the  sweet  potato 
field  until  the  insects  have  been  cleared  up;  then  they  either  fatten  and 
kill  them  for  their  own  use  or  ship  them  to  market  again. 

Truckers,  of  whom  there  are  a  very  great  number  in  southern  New  Jer- 
sey, have  lost  heavily  on  their  tomato  crops,  chiefly  from  meteorological 
conditions,  but  largely  also  by  the  corn  worm  [Heliothis  armiger). 
Early  tomatoes  were  scarce,  owing  to  the  heavy  rains  at  the  time  that 
the  i)lants  set  the  first  blossoms.  These  were  blighted  and  the  plants 
recovered  slowly  from  the  setback  received,  and  almost  all  of  the  sec- 
ond set  proved  to  be  infested  by  worms.  One  source  of  profit,  there- 
fore, for  our  farmers  was  practically  cut  off  entirely,  because  early  toma- 
toes are  usually  counted  on  as  a  money  crop. 

The  onion  maggot  appeared  in  Cumberland  County  early  in  the  sea- 
son and  showed  itself  in  large  numbers  on  the  plantations.  The  same 
measures  that  were  so  successful  last  year  were  again  adopted :  that 
is,  the  earth  was  turned  back  from  the  onion  rows,  kaiuit  was  applied 
in  a  heavy  dressing  in  the  furrow,  the  earth  was  turned  back  again, 
and  in  three  days  thereafter  not  a  maggot  could  be  found  in  the  fields. 
This  is  the  second  season  in  succession  when  this  practice  has  proved 
entirely  snccessful.  It  has  checked  injury  by  killing  the  larvie,  and  it 
has  stimulated  the  plants  to  such  an  extent  that  they  overcame  the 
injury  that  had  been  already  done,  and  matured  the  fruit.  I  think  I 
am  justified  in  claiming  value  for  this  method  of  treatment;  the  more 
so,  as  in  several  other  cases,  farmers  who  used  heavy  dressing  of  this 
material  in  spring  have  been  at  a  great  advantage  as  compared  with 
their  neighbors,  so  far  as  insect  injury  to  corn  was  concerned. 

The  remarkable  invasion  by  the  larva  of  the  clover-leaf  weevil,  which 
I  have  now  observed  for  four  j-ears  in  succession,  started  again  during 
the  present  season,  and  as  in  all  the  previous  seasons  the  larvae  have 
been  swept  away  before  maturity  by  the  fungous  disease.  This  disease 
appears  to  act  irrespective  of  weather.  It  seems  to  nuike  no  difference 
whether  the  seasou  is  wet  or  dry,  and  possibly  this  might  be  a  good 
subject  to  experiment  with  on  some  of  the  other  insect  pests. 

Blister-beetles  have  again  made  their  appearance  in  considerable 
numbers  in  some  few  localities  and  have  attattked  quite  a  variety  of 
plants.  Beets  seem  to  have  been  rather  the  favorites  during  the  pres- 
ent year,  and  after  them  egg-plants  and  potatoes  have  been  injured. 

A  trouble  which  was  brought  to  my  attention  for  the  first  time  this 
year,  but  has  probably  existed  to  some  extent  for  several  years  past,  is 
the  potato  stalk-borer,  the  larva  of  Trichobaris  trinotatus.  I  found 
them  early  in  the  present  month  in  Mercer  County,  and  in  the  fields 
that  I  examined  there  was  scarcely  a  vine  that  was  not  infested  by  any- 
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where  from  one  to  fiveof  the  larvte.  They  were  pupatiugjiistatthis  time, 
and  I  found  among  the  material  gathered  one  adult,  although  very 
immature.  It  is  somewhat  questionable  whether  any  very  great  dam- 
age would  have  been  done  by  the  insects,  numerous  as  they  were,  if  the 
dry  weather  had  not  stunted  the  vines  and  prevented  them  from  grow- 
ing as  vigorously  as  they  would  do  under  ordinary  circumstances. 
Certain  it  is  that  in  those  fields  that  were  most  heavily  fertilized,  and 
in  which  the  vines  were  rank,  the  insects  seem  to  have  done  little  dam- 
age, and  the  tubers  that  were  set  were  of  good  size  and  in  fair  numbers. 
The  insect  has  not  been  heretofore  reported  from  New  Jersey  by  col- 
lectors and  I  have  no  means  of  knowing  just  yet  how  far  it  is  distrib- 
uted and  what  measures  should  be  adopted  to  check  it.  It  will  cer- 
tainly be  impracticable  to  follow  the  recommendation  that  has  been 
given,  to  pull  out  the  infested  vines  and  burn  them,  because  that  would 
mean,  in  the  fields  that  I  examined,  that  the  entire  stand  would  have 
to  be  pulled  out  and  destroyed.  It  is  likely  that  early  planting  of  early 
•varieties,  early  harvesting,  and  then  destroying  the  vines  by  fire  will 
in  time  reduce  the  numbers  of  the  pest. 

Altogether  the  farmers  in  New  Jersey  have  had  an  extremely  hard 
time  of  it  during  the  seasen  of  1804;  all  kinds  of  crops  have  suffered 
to  some  extent,  and  in  many  cases  insects  which  usually  do  no  dam- 
age have  been  troublesome  during  the  present  year  from  the  fact  that 
the  plants  have  been  reduced  in  vigor  by  the  dry  weather.  Of  this 
character  is  the  injury  caused  during  the  present  season  by  ihe  Hessian 
fly,  which  seems  to  have  damaged  wheat  to  a  considerable  extent  in 
some  of  our  northen  counties. 


Following  the  reading  of  his  paper  Mr.  Smith  said  that  the  condi- 
tions of  the  tree  and  the  insect  which  he  found  in  New  Jersey  corre- 
sponded exactly  with  the  conditions  described  by  Mr.  Marlatt  as  pre- 
vailing in  Maryland.  This  held  in  the  matter  of  the  spotting  of  the 
leaves,  in  the  blackening  of  the  twigs  and  limbs,  and  also  as  to  the 
source  of  the  infestation. 

Mr.  South  wick  said  that  he  had  found  at  Fort  Lee  and  also  at  Short 
Hills,  N.  J.,  the  towers  of  the  Cicada  very  abundant.  He  also  said 
that  in  his  experience  the  tihicen  species  was  vigorously  attacked  by 
the  English  sparrow,  without,  however,  being  killed;  the  birds  merely 
cut  off  various  parts  of  the  insect's  body. 

Mr.  Davis  said  that  the  clover- weevil  fungus  is  not  confined  to  this 
insect,  but  will  develop  in  other  species,  as  shown  by  the  studies  of 
varicms  mycologists.  He  reported  that  in  Michigan  it  was  very  effect- 
ive in  destroying  the  clover  weevil  larva.  He  stated  also  that  the 
clover  weevil  had  only  recently  been  noted  in  Michigan,  but  was  iucreas- 
ing  rapidly. 
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Mr.  Hopkius,  referring  to  the  Agrilus  attack  on  pear  trees  mentioned 
by  Mr.  Smith,  said  that  he  had  observed  two  distinct  species,  one 
attacking  beeeli  and  the  other  Cornus  florida.  He  also  exhibited 
examples  of  Agrilus  injury  to  Populns  quadridentata,  which  had  been 
grown  over  by  healthy  wood,  indicating  that  the  larvje  undoubtedly 
bore  in  the  living  wood.  This  fact,  he  said,  was  also  evidenced  in  the 
work  of  the  raspberry  Agrilus,  and  the  evident  intention  of  these 
insects  in  working,  as  they  almost  invariably  did,  in  such  a  manner  as 
either  to  completely  surround  and  girdle  the  plant,  or,  in  the  case  of 
larger  trees,  to  zigzag  across  it,  was  to  efte(;t  the  partial  disease  or 
death  of  the  plant. 

In  reply  to  a  query  by  Mr.  Smith,  Mr.  Hopkins  said  that  the  burrows 
in  beech  and  Cornus  were  similar  to  the  ones  exhibited  in  Populus. 
Mr.  Smith  said  that  the  peculiarity  of  the  burrows  of  the  pear  species 
was  their  extraordinary  length.  Mr.  Lintner  said  that  he  had  hitherto 
supposed  that  the  i^oplar  Agrilus  attacked  only  cut  timber,  and  that  he 
had  taken  great  numbers  of  them  about  such  wood,  but  had  failed  to 
notice  any  of  them  in  the  act  of  ovipositing. 

Mr.  Howard  suggested,  in  reference  to  the  use  of  arsenated  bran  as 
an  insecticide,  that  perhaps  Mr.  Parry,  whom  Mr.  Smith  had  named 
as  the  originator  of  this  insecticide,  had  been  reading  some  California 
literature  on  the  subject.  He  called  attention  to  the  fact  that  this 
mixture  had  long  been  used  in  California  as  a  means  against  locusts 
and  cutworms,  and  reports  on  its  use  have  been  printed  in  the  publi 
cations  of  the  Division  of  Entomology  and  elsewhere.  Mr.  Smith, 
however,  was  of  the  opinion  that  the  use  of  this  mixture  was  original 
with  Mr.  Parry,  who  was  unaware  of  its  i)rior  use  elsewhere. 

Mr.  Marlatt,  referring  to  the  pear  blister  mite  discussed  in  Mr.  Smith's 
paper,  said  that  a  new  Phytoptus  affecting  pear  leaves  had  been 
brought  to  his  notice  by  Mr.  Waite,  of  the  Division  of  Vegetable 
Pathology.  This  species  differed  from  the  blister  mite  in  that  it  lived 
exposed  on  the  under  surface  of  the  leaf,  causing  a  slight  granular 
appearance  of  the  leaf  surface,,  with  a  reddish  or  brownish  tinge,  and 
the  curling  of  the  leaves.  He  said  that  in  Maryland  this  mite  was 
quite  abundant,  wliereas  the  blister  mite  was  rarely  met  with.  The 
injury  from  this  mite  seemed  to  be  comparatively  slight. 

Mr.  Smith  said  that  he  had  also  seen  the  condition  of  the  foliage 
described  by  Mr.  Marlatt. 

Mr.  Davis  then  read  the  following  paper: 

SPECIAL  ECONOMIC  INSECTS  OF  THE  SEASON. 

Hy  (i.  C  Davis,  AflriciiHural  College,  Mich. 

One  can  hardly  fail,  in  a  year's  correspondence,  to  learn  some  new 
facts  in  an  economic  line  regarding  insects.  This  year  I  have  obtained 
much  information  in  this  way,  which  I   have  endeavored   to   bring 
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together  in  this  brief  paper.  While  the  work  of  the  various  insects  is 
jjenerally  understood,  many  of  their  habits  are  not  Icnowu,  are  indeed 
entirely  new  to  me,  and,  so  far  as  my  researches  in  enconomic  literature 
have  gone,  are  as  yet  unknown  to  ot'aers. 

DIPLOTAXIS   HARPERI  AS   A  STKAWliERKY    PEST. 

Specimens  of  this  Scaraba;id  came  to  me  May  li4  from  Campbells- 
burg,  Ind.,  through  the  Practical  Farmer  and  Fruit  Grower  of  Grand 
liapids,  Mich.  The  accompanying  letter  from  Mr.  Brown  stated  that 
tliey  were  injuring  his  strawberries  and  had  already  done  some  injury 
to  his  wheat ;  that  they  attacked  the  smaller  and  weaker  plants  over 
his  2^-acre  field  of  berry  plants  and  very  quickly  destroyed  them.  A 
subsequent  letter  explained  that  the  beetles  remained  about  three 
weeks.  They  fed  at  night  and  in  the  daytime  buried  themselves  an 
inch  or  two  below  the  surface  of  the  ground.  As  high  as  two  dozen 
specimens  were  found  at  a  time  on  a  single  plant.  The  beetles  appeared 
on  the  wheat  first,  but  as  it  became  too  tough  they  migrated  to  the 
newly  set  strawberry  field  near  by.  An  old  strawberry  patch  adjoin- 
ing this  one  was  not  harmed.  The  soil  is  a  light  clay  loam  and  the 
beetles  were  not  noticed  to  appear  in  any  one  place,  but  appeared  to 
be  equally  distributed  over  the  whole  piece.  Paris  green  was  tried, 
but  with  no  evident  effect. 

The  species  is  closely  allied  to  Lachnosterna  fusca,  and  its  nocturnal 
habits  appear  to  be  the  same.  The  form  is  that  of  Lachnosterna,  but 
the  beetles  are  not  much  larger  than  the  rose-chafer.  Our  college 
collection  contains  specimens  from  Michigan,  Illinois,  and  the  District 
of  Columbia. 

A   DIPTERON   RASPBERRY   GIRDLER. 

Early  in  May  a  letter  from  a  Lansing  fruit-grower  reached  me,  from 
which  the  following  is  taken : 

A  few  days  ago  I  noticed  that  some  of  the  young  shoots  of  my  raspberry  canes 
were  withering.  On  examination  I  found  the  cause  to  be  a  small  worm  or  grub 
about  an  eighth  of  an  inch  long  aiid  as  large  as  a  small  needle.  It  seems  to  enter 
the  shoot  at  the  tip  and  works  its  way  downward  for  several  inches  and  then  makes 
a  complete  circle  near  the  outside  of  the  shoot  so  close  to  the  bark  that  it  can  be 
distinguished  by  close  inspection  without  breaking  the  shoot.  Here  the  worm  is 
found,  and  of  course  the  shoot  dies. 

The  next  day  the  berry  patch  was  visited,  and  I  found  that  about  half  of 
theyoung  shoots  had  already  been  destroyed  by  the  maggot.  The  keeper 
had  guarded  the  field  closely,  and  as  soon  as  a  shoot  wilted  had  broken 
the  stems  off  and  burned  them.  In  fact,  he  had  been  so  vigilant  in  the 
work  that  I  was  unable  to  secure  but  few  specimens  for  myself.  At 
this  time  the  maggots  were  about  5™""  long,  white,  with  black  jaws, 
truncated  posteriorly,  and  sloping  gradually  to  the  pointed  head.  In 
general  appearance  they  resemble  very  closely  the  larvjc  of  Anthomyi- 
idse.    They  work  only  on  the  young  shoots  of  the  black  varieties  of 
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raspberries.  Entrance  is  made  near  the  top  of  the  shoot  in  a  leaf  axil, 
which  was  probably  in  the  top  bud  at  the  time  the  egg'  was  laid,  and  from 
this  entrance  the  larva  works  its  way  in  an  irregular  course  down 
through  the  i)ith  until  it  comes  within  a  few  inches  of  the  ground,  when 
it  girdles  the  canes  as  represented  in  the  extract.  As  soon  as  the  top 
wilts  the  maggot  continues  its  course  downward  tlinmgh  the  pith. 

Careful  search  was  made  in  neighboring  berry  patches  and  in  our 
own  at  the  college,  but  nothing  more  of  the  kind  was  found.  Not  so 
much  would  have  been  thought  of  this  one  local  injury  had  not  there 
come  a  letter  from  Costello,  Pa.,  about  two  weeks  later,  describing  the 
work  and  maggot  exactly  at  that  place.  It  was  stated  that  the  injury 
was  considerable  in  the  locality.  This  made  me  think  that  perhaps  the 
species  is  more  widespread  than  thought  at  first.  Every  effort  was 
made  to  rear  the  maggots  which  I  had,  and  I  was  successful  for  some 
time  by  transferring  them  every  few  days  to  fresh  shoots.  The  last 
maggot  reached  a  length  of  11""',  when  it  died. 

ADIMONIA    CAVICOLLIS    ON    CnEKRY    FOLIAGE. 

A  correspondent  at  Bellaire,  Mich.,  sent  me  specimens  of  this  Chrys- 
omelid  the  latter  part  of  May,  saying  that  they  were  causing  damage 
to  cherry  trees  of  that  locality.  On  investigating  the  life  history  of 
the  sjjecies  I  find  that  it  is  reported  by  Packard  in  Forest  Insects  under 
Galeruca  sanguinea  as  found  abundant  in  New  Hampshire  on  wild 
cherry. 

Like  so  many  insects  that  we  find  each  year,  the  Adimonia  has  in 
some  way  found  that  a  cultivated  plaut  closely  related  to  its  old  food 
plant  is  preferable,  and  is  making  the  most  of  the  newly  found  plant. 
The  beetle  is  spoken  of  by  Mr.  Schwarz  (Insect  Life,  vol.  vr,  p.  94)  as 
being  a  common  northern  species,  and  we  may  possibly  yet  find  it  quite 
a  serious  pest. 

In  response  to  my  inquiry  my  correspondent  wrote  that  there  were 
wild  cherry  trees  not  far  away,  with  a  few  of  the  beetles  on  them. 
Larvie  received  July  10  were  about  5"'"'  long,  not  very  broad,  and 
tapering  posteriorly.  Head,  legs,  pronotum,  and  terminal  plate  black 
Id  alJ  the  specimens,  except  one  which  was  larger,  and  these  parts  in 
that  one  are  reddish  brown.  On  the  dorsum  of  each  segment  are  two 
transverse  rectangular  parallel  dark  spots,  with  two  or  more  smaller 
ones  on  the  sides  at  the  end  of  the  large  ones,  and  beneath  these  is  a 
longitudinal  block  on  each  segment.  The  venter  of  each  abdominal 
segment  is  marked  with  five  dark  brown  sjjots,  the  central  one  being 
largest. 

NOTOXUS  ANCHORA  EATING  CHERRIES. 

In  connection  with  the  Adimonia  this  si)ecies  of  Notoxus  might  be 
mentioned.  It  was  reported  from  northern  Michigan  as  collecting  in 
large  numbers  on  nearly  ripe  cherries  and  eating  the  contents  from 
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them.  It  is  quite  probable  that  the  species  was  not  the  direct  cause 
of  the  injury,  but  ate  the  fruit  after  it  was  punctured  in  some  other 
way. 

MONONYCHUS    VULPECULUS    DESTROYING    IRIS    FLOWERS. 

This  Curculionid  destroyed  the  flowers  in  a  bed  of  Iris  plants  at 
Flint,  Mich.  The  beetles  ate  little  holes  over  each  corolla  as  soon 
as  it  appeared  and  quickly  killed  it.  The  beetles  showed  a  iireference 
for  the  white  and  lavender  varieties  of  the  Iris.  No  other  species  of 
flowers  around  the  bed  was  molested.  The  beetles  remained  for  some 
time,  but  nothing  more  has  been  learned  as  to  their  work  or  habits. 


Mr.  Hopkins  said  that  in  1890-'91  he  had  observed  what  was  evi- 
dently the  raspberry-cane  maggot  described  by  Mr.  Davis,  but  had 
failed  to  rear  the  adult.  He  was  of  the  opinion  that  it  would  prove 
to  be  an  Authomyiid.  He  had  also  found  the  cherry  beetle  mentioned 
to  occur  very  abundantly  in  the  Alleghany  Mountains  in  1892. 

In  the  absence  of  the  author,  the  following  paper  by  Mr.  Chittenden 
was  read  by  Mr.  Southwick : 

ADDITIONAL  NOTES  ON  THE  STRAWBERRY  WEEVIL,  ITS  HABITS 
AND  REMEDIES. 

By  F.  H.  Chittenden,  Washington,  D.  C. 

[Published  in  Insect  Life,  vol.  vii,  pp.  14-23.] 

Mr.  Smith  said  that  this  year  he  had  anticipated  very  considerable 
damage  from  this  insect  oti  account  of  its  distribution  and  abundance 
last  season,  but  that  so  far  as  he  had  observed  it  had  not  manifested 
itself  to  any  extent  in  New  Jersey. 

In  view  of  the  lateness  of  the  hour,  the  President  suggested  that  the 
remaining  papers  be  read  by  title  only.  This  suggestion  was  approved 
by  the  Association,  and  on  motion  of  Mr.  Ashmead  the  President  and 
Secretary  were  constituted  a  committee  to  examine  these  papers  and 
pass  ui)on  the  question  of  their  publication. 

The  following  papers  were  then  read  by  title,  and  their  xjublication 
was  subsequently  approved  by  the  committee : 

NOTES  ON  THE  INSECTS  OF  NORTH  IDAHO. 

By  J.  M.  Aldrich,  Moscoiv,  Idaho. 

The  introduction  of  new  insect  pests  is  an  important  and  interesting 
process  which  is  now  going  on  in  all  the  newer  Rocky  Mountain  region. 
From  a  year's  experience  in  the  southern  part  of  the  Idaho  "  i)anhandle," 
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I  select  a  few  notes  ou  the  principal  pests.  The  region  varies  in  alti- 
tude, in  the  farming  portion,  from  700  to  3,500  feet  above  sea  level,  with 
a  corresponding  change  in  climate.  Wheat  and  fruit  are  the  princi- 
pal crops. 

The  wheat  aphis  {Siphonophora  amnw)  has  been  almost  universally 
present  this  year  in  northern  Idaho  and  eastern  Washington.  The 
Syrphus  flies,  lace  wing  flies,  and  ladybirds  have  pretty  well  checked  it 
at  the  present  writing  (July  30).  I  have  seen  no  internal  i)arasites, 
though  Mr.  Howard  reported  some  in  a  shipment  sent  to  him  from  a 
point  in  Washington.  The  aphis  must  have  been  in  this  section  for  a 
number  of  years,  otherwise  it  could  not  have  appeared  so  widely  this 
season.  Accurate  observation  on  this  point  is  lacking,  but  some 
farmers  say  the  same  outbreak  occurred  ten  or  twelve  years  ago. 

The  codling  moth  [Carpocapsa  pomonella)  has  been  abundant  for  some 
years  in  tlie  old  fruit-growing  region  about  Lewiston.  It  is  now  gradu- 
ally spreading  into  the  newer  orchards.  Doubtless  the  spread  is  very 
largely  due  to  bringing  apples  from  old  orchards  into  the  vicinity  of 
the  newer. 

Tlie  bud  moth  ( Tmetocera  ocellana)  was  introduced  about  Genesee  last 
winter  on  shipments  of  apple  trees  from  New  York.  It  attracted  con- 
siderable attention,  and  appears  to  find  the  climate  favorable  to  its 
increase. 

The  woolly  aphis  {ISchizoneura  lanigcra)  and  the  apple  aphis  {Aphis 
mail)  are  both  present,  the  former  in  restricted  areas  and  the  latter 
quite  generally.     Both  were  doubtless  introduced  on  young  fruit  trees. 

The  pear-leaf  blister-mite  [PhytoptuH  pyri),  which  from  an  economic 
point  of  view  belongs  to  the  entomologist,  is  quite  generally  distributed 
through  the  State.  It  was,  of  course,  introduced  in  the  buds  of  young 
trees. 

The  San  Jose  scale  {Aspidiotus  perniciosus)  is  known  as  yet  only  in 
a  limited  area  about  Lewiston,  where  the  oldest  orchards  are.  It  was 
introduced  ou  trees.  It  is  the  most  dreaded  of  all  the  insect  pests,  and 
a  considerable  effort  is  made  to  prevent  its  getting  a  foothold  in  new 
localities.  The  laws  of  Idaho  permit  each  county  to  appoint  a  "  horti- 
cultural commissioner,"  whose  duty  is  to  inspect  orchards,  fruit  stock, 
etc.,  with  ample  powers  to  compel  spraying  or  destruction  of  property 
ufested.  Only  three  counties  have  taken  advantage  of  the  statute  at 
present,  the  fruit  interests  of  the  others  being  but  little  developed. 

INSECTS  or  THE  YEAR. 

By  F.  M.  Webster,  Wooater,  Ohio. 

To  me,  in  Ohio,  the  present  year  has  been  unusually  prolific  in  those 
unexpected  occurrences  and  outbreaks  which  hapi)eu  to  a  greater  or 
less  extent  every  year,  and  of  which  we  may  truthfully  say  that  we 
know  not  one  day  what  the  next  will  bring  forth.     In  early  spring  I 
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have  uot  unfreqaeiitly  wondered  wliat  species  it  would  be  that  would 
come  to  the  front,  and  what  heretofore  uncommon  species  would  show 
itself  in  numbers  sufficiently  great  to  cause  trouble  among  the  agricul- 
tural and  horticultural  interests  of  the  country ;  and  it  is  the  unexpected  . 
that  always  occurs.  Foremost  in  this  year's  surprises  came  the  dis- 
covery of  the  larvte  of  Fidia  viticida  Walsh  in  the  extensive  vineyards 
along  the  shores  of  Lake  Erie.  But,  as  this  subject  will  form  the  basis 
of  a  separate  paper,  I  will  not  discuss  it  here. 

Early  in  January  there  came  a  complaint  from  the  vicinity  of  Cin- 
cinnati regarding  a  serious  injury  to  the  Lucretia  dewberry,  which  had 
been  extensively  grown  in  that  section  of  the  State,  the  industry  being 
now  in  a  precarious  condition,  however,  owing  to  what  had  been  sup- 
posed to  be  the  effect  of  winter  killing  of  the  previous  year's  growth,  but 
now  believed  to  be  due  to  the  attacks  of  some  insect  unknown  to  the 
growers.  My  first  visit  made  to  the  locality  revealed  the  destroyer  in  the 
shape  of  the  well-known  depredator,  the  red-necked  Agrilus  {A.  ruficol- 
lis  Fab.).  The  attack  was  generally  made  near  or  just  above  the  surface 
of  the  ground,  and  while  the  plants  remained  alive  during  the  summer 
and  fall,  very  few  survived  the  winter  and  produced  fruit  the  following 
year.  In  the  latitude  of  Cincinnati  adults  appear  quite  early  in  the 
season,  and  I  found  them  quite  numerous  on  May  18,  fully  a  month 
earlier  than  they  are  to  be  found  in  the  northern  jjart  of  the  State.  A 
very  few  of  the  beetles  were  to  be  found  abroad  in  this  locality  on  June 
27,  thus  showing  that  the  adult  period  lasts  about  six  weeks.  In  the 
matter  of  preventives,  I  think  we  have  settled  the  jiroblem,  at  least  so 
far  as  the  dewberry  is  concerned.  From  a  number  of  accidental  cases 
and  some  experiments  made  by  Kentucky  growers,  it  seems  every  way 
probable  that  young  growth  in  which  the  eggs  have  beeu  deposited 
can  be  cutout  about  the  2~>t\i  of  June,  and  the  second  growth,  now  neces- 
sarily free  from  attacks,  will  furnish  sufficient  wood  to  produce  a  full 
crop  of  fruit  the  following  year. 

Late  in  April  it  became  evident  that  we  were  to  have  trouble  from 
the  clover-leaf  weevil  {Phytonomus  punctatus  Fab.).  This  insect  has  for 
the  last  three  or  four  years  been  gradually  making  its  way  across  the 
State,  both  along  the  lake  and  the  Ohio  River.  This  year  it  passed  over 
the  western  line,  in  the  northern  section,  far  over  into  Indiana,  if  not 
indeed  to  Illinois.  Cocoons  were  received  from  Monroe  County,  Ohio, 
April  25,  and  for  a  .short  time  every  mail  brought  complaints  of  the 
depredations  of  the  larva?.  One  report  of  injury  came  from  West  Vir- 
ginia. The  clover  fields  about  Wooster  were  being  literally  eaten  to  the 
ground,  when  suddenly,  as  it  seemed,  the  fungoid  disease  {Untomoph- 
thora  sphcerosperma  Fres.)  appeared,  and  the  result  was  simply  astound- 
ing. A  farmer  came  to  me  on  a  Saturday  to  say  that  his  field  was 
literally  swarming  with  the  larvae  and  the  clover  being  fast  destroyed, 
but  on  the  following  Wednesday,  he  came  again  to  tell  me  that  the 
rain  or.  something  had  killed  them  off  so  that  it  was  then  difficult 
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to  tiiul  a  living  worm,  though  there  were  an  abundance  of  dead  ones. 
This  simply  coincides  with  my  own  observations,  and  notwithstanding 
what  has  been  said  in  regard  to  the  value  of  parasites  to  the  farmer, 
this  one  has  this  year  saved  the  farmers  of  Ohio  several  hundred  thou 
sand  dollars,  and  though  I  expect  to  see  this  clover  pest  reach,  if  not 
cross,  the  Mississippi  Kiver  next  year,  there  is  little  doubt  but  that  this 
fungoid  enemy  will  not  only  overcome  it  on  its  first  appearance  in  any 
locality,  but  keej)  it  under  control  in  the  future.  I  observed  adult  Phy- 
tonomus,  about  Wooster,  up  to  May  .'{,  and  again  on  June -1,  while  they 
were  quite  abundant  near  Cleveland,  June  23,  on  the  heads  of  timothy. 

An  invasion  of  the  pear-tree  blister-beetle  {Pomphopmi  (vnea  Say) 
occurred  in  central  eastern  Ohio,  the  pest  appearing  suddenly  on  pear 
trees  in  great  numbers,  eating  off  the  bloom  and  very  young  fruit.  In 
a  few  days  the^'  disappeared  as  suddenly  as  they  came.  Mr.  Dury,  of 
Cincinnati,  tells  me  that  he  secured  his  only  specimens,  one  from  the 
crop  and  the  other  from  the  bill  of  a  bird  shot  in  the  high  top  of  a  maple 
tree,  where  it  was  evidently  feeding  on  the  beetles  wheudeatli  suddenly 
ended  the  repast. 

The  joint  worm  [Isosoma  horde'i  Harris)  must  have  been  excessively 
abundant  in  the  northern  portion  of  the  State  last  year,  as  I  found  the 
adults  in  myriads  in  a  field,  in  Huron  County,  on  May  11,  apparently 
just  issuing  from  last  year's  straw,  left  in  the  field. 

The  beau  leaf-beetle  {Cerotoma  caminca  Fab.),  which  1  have  else- 
where* recorded  as  feeding  on  the  foliage  of  the  bean  in  Indiana,  and 
both  this  and  the  cowpea  in  Louisiana,  was  found  working  a  similar 
mischief  in  the  southern  part  of  Ohio,  in  May,  while  a  few  days  later 
they  were  observed  in  the  woods  in  Licking  County,  feeding  on  the 
foliage  of  a  species  of  Desmodium  which,  in  the  north  at  least,  is  i)roba- 
bly  their  natural  food  plant. 

The  well-known  raspberry  fruit-beetle  {Byturus  unicolor  Say)  was 
also  in  Licking  County,  eating  out  the  blossom  buds  of  a  species  of 
Geum,  either  rivale  L.  or  (dhum  Grael.,  usually  two  beetles  being  found 
on  each  plant. 

No  serious  ravages  of  the  four-lined  plant-bug  {Podciloeapsus  Uneatun 
Fab.)  on  the  currant  have  been  reported  this  year,  though  they  were 
working  to  some  extent  in  Ashtabula  County,  where  they  last  year 
exhibited  a  partiality  for  the  grape  varieties,  while  this  season  no  such 
selection  was  apparent.  Adults  and  young  were  observed  here  on  June 
9.  Just  a  Aveek  earlier,  in  Tricking  County,  the  jiest  was  literally  swarm- 
ing, not  only  in  the  woods  but  in  the  fields  and  along  the  roadsides, 
seemingly  almost  omnivorous,  so  far  as  food  plants  were  concerned, 
catnip,  dock,  sw  eet  clover,  and  numbers  of  other  plants  and  shrubs 
exhibiting  the  marks  of  their  depredations. 

Once  or  twice  only  have  I  read  of  a  dipterous  enemy  of  growing 
beans,  and  had  supposed  that  the  single  species,  Anthomyia  angusti- 


*Report  U.  S,  Comm.  Agr.,  1887  (p.  152). 
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J'rons  Meig'.,  the  only  one  known  to  attack  growing  beans  in  this  country, 
would  content  itself  in  restricting  tbis  source  of  food  supply  for  our 
Canadian  cousins.  June  1  a  lot  of  injured  bean  plants  with  a  large 
number  of  maggots  were  received  from  Tippecanoe  County,  Ind.,  while 
on  the  following  day  another  lot  came  from  Van  Wert  County,  in 
western  Ohio,  where  it  was  accused  of  working  serious  injuries  in 
the  fields.  Having  never  before  received  it  or  known  of  its  occurrence, 
this  second  lot  was  a  good  deal  of  the  nature  of  a  surprise.  Adult 
flics  were  reared  from  botb  consignments,  appearing  June  10  to  18. 
Some  of  the  plants  seemed  to  have  hardly  gotten  above  the  surftice  of 
the  ground,  while  others  indicated  by  their  size  that  the  attack  had 
not  begun  until  they  had  acquired  several  leaves. 

A  threatened  outbreak  of  the  grain  aithis,  {Siphonojjhora  acenw  Fab.) 
failed  to  materialize,  except  in  a  few  localities.  As  in  the  past,  when 
this  insect  h;:S  been  overabundant,  the  weather  during  May  and  early 
June  was  cold  and  wet,  for  less  favorable  for  the  parasitic  enemies  of 
the  pest  than  for  the  latter,  thus  giving  it  the  advantage  of  a  more  or 
less  unrestricted  multiplication.  This  I  believe  to  be  the  secret  of  the 
occasional  outbreaks  of  t^iplwnophora  arena'.  I  was  wholly  unable  to 
keep  them  on  young  wheat  plants  growing  in  the  insectary,  after  the 
kernels  began  to  harden  in  the  wlieatheads  in  the  fields  outside.  They 
simply  will  not  stay  on  wheat  during  midsunmier. 

Until  this  year  I  had  supposed  that,  in  the  Northern  States  at  least, 
we  need  have  no  fears  of  depredations  from  mole  crickets  {GryUoialpa 
borealis  Burm.).  But  twice  this  season  specimens  have  been  sent  me 
from  widely  distant  localities  in  Ohio,  in  one  case  accused  of  destroy- 
ing growing  vegetables  and  flowers,  and  in  the  other  destroying  pota- 
toes in  the  field  by  gnawing  the  tubers,  the  former  in  Portage  and  the 
latter  in  Delaware  County. 

July  of  this  year  brought  me  another  of  several  reminders  that  the 
economic  entomologist,  or  any  others  who  delight  in  solving  the  mor- 
})hological  problems  connected  with  the  insect  fauna  of  our  Western 
swamp  lands,  will  find  ample  material  and  no  lack  of  opportunity  for 
enriching  science,  at  least  during  the  next  two  or  three  decades.  From 
the  Alleghany  Mountains  ("o  the  Mississippi  River,  north  of  the  Ohio, 
a  greater  or  less  area  of  swamp  land  is  each  year  underdraiiied  and 
brought  into  cultivation,  and  as  the  natural  flora  is  exterminated,  the 
insects  which  fed  thereon,  and  notably  the  Rhynchophora,  for  the  first 
year  at  least,  transfer  their  attention  to  the  crops  of  the  husbandman. 
The  swamp  bill-bug  {Sijhenoplwrus  oclirem  Lee),  which  Prof.  Forbes  has 
studied  in  Illinois  and  I  in  Indiana,  is  a  good  illustration.*  In  Wayne 
County,  Ohio,  a  field  of  this  swamp  land  was  underdrained  last  year, 
and  last  January  was  plowed ;  no  farther  cultivation  being  given  it  until 
quite  late  spring,  when  it  was  prepared  and  planted  to  cabbage,  about 


*  Sixteenth  Report  State  Entomologist  of  Illinois,  pp.  58-74,  Pis.  i,  ii,  tii.     Insect 
Life,  vol.  ii,  pp.  132-13J,  figs.  20,  21. 
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50,000  ill  number,  set  late  iu  June.  These  liave  been  attacked  and  many 
of  them  destroyed  by  the  adults  of  two  species  of  Rhynchophora  {Lis- 
tronotus  appcndiculatuH  Boh.  and  Eryciis  puncticoUis  Lee).  The  former 
is  supposed  to  be  the  chief  depredator,  though  I  myself  t  a\r  the  latter 
attacking  the  plants.  First,  great  cavities  are  gouged  out  of  the  stems 
of  the  young  plants,  and  later  the  bases  of  the  larger  leaves  are  attacked 
from  beneath.  Both  secrete  themselves  in  the  ground  about  the  i>lants, 
and  I  took  ten  individuals  of  the  Listronotus  from  about  a  single  plant. 
It  is  not  unlikely  that  one  and  perhaps  both  of  these  species  breed  in 
Sagittaria,  though  I  have  some  reasons  for  suspecting  that  the  Erycus 
may  breed  in  the  common  Typha  latifoUa  or  cat-tail. 

A  minute  Thrips,  in  all  probability  LimotlirlpH  tritici  Pack.,  as 
determined  by  Mr.  Th.  Pergande,  through  the  courtesy  of  Mr.  How- 
ard, U.  S.  Entomologist,  has  caused  serious  injury  to  the  onion  crop, 
seeming  to  be  very  generally  distributed  over  the  State.  This  little 
pest  appears  to  breed  in  enormous  numbers  among  the  tops  of  the 
onions,  well  down  toward  the  crown  of  the  i)la'nt,  where  the  close  prox- 
imity of  the  young,  tender  growth  renders  destructive  measures  well 
nigh  impractical,  and,  besides,  places  the  young  Thrips  beyond  the 
reach  of  the  majority  of  its  natural  enemies.  Still,  continual  repro- 
duction compels  the  little  pests'to  sooner  or  later  leave  their  coverts, 
especially  after  reaching  maturity,  and  they  are  then  devoured  by  the 
swarms  of  little  red  and  black  ladybirds  {Megilla  maculata  De  G.), 
which,  judging  from  the  number  of  them  present  in  the  onion  tields, 
must  exert  a  powerful  influence  in  holding  the  pest  in  check  during 
ordinary  years.  The  most  useful  parasite,  however,  is  the  larva  of  a 
small  Syrphus  fly  belonging  to  a  species  not  yet  determined.  These 
maggots  are  to  be  found  down  among  the  younger  portions  of  the 
tops,  near  the  crown,  and  right  in  the  midst  of  the  young  Thrips,  which 
they  devour  precisely  as  aphides.  We  have  found  that  applica- 
tions of  a  strong  decoction  of  tobacco  water,  or  a  mixture  of  1  part 
crude  carbolic  acid  to  100  parts  water  killed  all  that  were  in  reach, 
but  so  many  are  so  entirely  protected  in  their  secluded  nooks  in  the 
crown  of  the  plant  that  repeated  applications  are  necessary.  For 
some  reason  the  injury  has  been  more  emphatic  on  the  higher  lands. 
In  the  vicinity  of  Lodi,  Ohio,  there  are  several  hundreds  of  acres  of 
onions,  cultivated  for  the  most  part  on  redeemed  swamp  lands  where 
the  soil  is  of  a  peaty  nature,  but  with  an  occasional  knoll  of  clay. 
Comparatively  little  injury  has  been  done  on  the  low,  wet,  peaty 
soil,  while  on  the  clay  the  destruction  is  almost  total. 

A  number  of  years  ago,  while  living  in  Indiana,  I  observed  adults  of 
Ligyrus  gihhosus  De  G.  depredating  on  carrots  in  the  fields.  This 
year  the  same  insect  came  to  me  likewise  from  Indiana,  accused  of 
destroying  sunflowers  by  eating  the  roots,  going  from  hill  to  hill  to 
continue  their  depredations.  This  character  has  been  recorded  of  the 
species  west  of  the  Mississippi  River,  but  not,  I  believe,  farther  east. 
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Even  households  have  yielded  me  some  uniques  in  the  way  of  new 
pests.  Ips  fasciatus  Oliv.  and  Nitidula  bipustulata  Linn,  have  both 
been  received  as  infesting  cupboards  and  pantries,  where  they  depre- 
dated on  bread,  cakes,  and  other  sweets.  The  larv?e  of  Attagenus 
megatoma  Fab.  (piceus),  as  shown  by  the  adults  afterwards  reared,  came 
to  me  as  literally  swarming  under  carpets,  eating  out  the  woolen  por- 
tions of  the  fabric  and  rendering  it  worthless,  doing  a  greater  injury 
than  the  clothes  moth. 

Finally,  and  going  slightly  beyond  the  bounds  of  entomology, 
according  to  a  strict  interpretation  of  the  term,  you  will  pardon  me, 
perhaps,  for  directing  attention  to  an  invasion  of  a  species  of  Myriopod 
{Fontaria  castanea  McNeill),  as  determined  for  me  by  Mr.  Howard.  In 
Vinton  County  these  worms  became  so  abundant  about  springs  and 
wells  as  to  temporarily  ruin  the  water  supply  on  some  farms,  gallons 
of  dead  worms  accumulating  about  a  single  spring,  the  odor  arising 
from  their  bodies  resembling  that  of  wild  cherry. 

These  are  some  of  the  surprises  that  have  come  to  me  during  the 
year,  and  while  we  term  them  surprises,  as  indeed  the  like  may  not 
again  occur  in  years,  yet  each  is  an  oasis  in  the  desert  of  inquiries  in 
regard  to  how  best  to  kill  the  squash  bug,  how  to  protect  encumbers 
from  the  striped  beetles,  etc.  I  am  heartily  in  favor  of  placing  such 
scraps  on  record,  of  course  not  as  finished  work,  but  we  all  under- 
stand how  we,  when  we  stumble  upon  any  new  thing,  rummage  our 
bookshelves  for  any  clue  to  information  previously  gained,  and  how 
jealously  we  glean  a  point  here  and  another  there,  knowing  that  every 
word  is  just  so  much  light  upon  our  obscure  pathway.  One  little 
observation,  carefully  made,  will  often  prove  to  some  other  investi- 
gator a  veritable  search  light  and  save  him  no  end  of  time  and  per- 
plexity, not  to  say  patience,  that  virtue  of  which  entomologists  must 
of  all  others  possess  an  ample  supply. 

NOTES  FROM  NEW  MEXICO. 

By  T.  D.  A.  CocKERELL,  Las  Cruces,  N.  Mex. 

At  the  present  time  it  is  not  possible  to  describe  in  any  adequate 
manner  the  injurious  insects  of  New  Mexi<;o,  but  notwithstanding  the 
small  advance  which  has  been  made  towards  a  full  knowledge  of  the 
subject  a  few  informal  notes  may  have  enough  interest  to  be  worth 
communicating. 
The  writer  has  examined  only  two  localities  in  the  Territory,  namely : 
1.  The  MesiUa  Valley,  in  the  southern  portion  of  New  Mexico,  watered 
by  the  Rio  Grande  River,  and  about  3,800  feet  above  sea  level.  Here 
the  summer  temperature  exceeds  that  which  I  experienced  in  Jamaica, 
but  in  the  winter  hard  frosts  are  common,  owing  no  doubt  largely  to 
the  almost  cloudless  skies  and  the  paucity  of  vegetation,  which  permit 
rapid  radiation  of  heat  during  the  night.      The  snowfall  is  very  slight. 
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The  ordinary  deciduous  fruit  trees  are  cultivated,  of  course  with 
irrigation,  very  successfully,  and  the  climate  is  sufficiently  warm  for 
the  grapevine  and  sweet-potato  to  flourish.  Cotton,  however,  though 
grown  experimentally  on  the  college  farm  at  Las  Cruces  (and  there 
attacked  by  Aletia),  will  not  do  sufficiently  well  to  be  worth  cultivating 
for  profit. 

Thus,  though  the  region  is  a  warm  one  for  the  temperate  zone,  it  can 
not  by  any  means  be  described  as  subtro]»ical  or  approaching  thereto- 
All  that  can  be  said  is  that  there  are  certain  suggestions  of  the  tropical 
region  further  south,  e.  g.,  the  abundant  presence  of  the  neotropical 
butterfly  {Synchloe  lacinia)  and  the  presence  of  some  genera  of  Coccidte, 
such  as  Ceroplastes,  Tachardia,  and  Prosopophora,  which  are  rather 
neotropical  than  neanttic. 

2.  Santa  Fe,  in  the  northern  part  of  the  Territory,  watered  by 
mountain  streams  (usually  almost  dry),  about  7,000  feet  above  sea  level. 
The  comparatively  cool  summer  forms  a  i)leasant  contrast  to  the  ^Mesilla 
Valley,  while  the  winter,  although  cold,  is  mild  for  a  i)lace  of  such 
altitude,  owing  to  the  protection  afforded  by  surrounding  forest-covered 
mountains  and  the  general  southAvest  slope. 

As  in  the  Mesilla  Valley,  the  apple,  peach,  pear,  plum,  and  apricot 
are  successfully  grown,  though  sometimes  injured  by  late  frosts.  It 
is,  perhaps,  the  only  place  in  the  United  iStates  where  these  fruits  are 
grown  at  and  above  7,000  feet,  though  I  speak  here  without  certain 
information  of  what  may  be  done  in  Arizona  and  southern  California. 
Some  small  fruits,  such  as  raspberries,  succeed  excellently.  The  fig 
and  the  sweet  potato,  which  grow  well  in  the  Mesilla  Valley,  will  not 
do  in  Santa  Fe,  and  it  is  too  high  even  for  grapes,  excepting  cue  or 
two  hardy  varieties. 

Santa  Fe,  judged  by  its  fauna  and  flora,  is  distinctly  in  what  1 
have  called  the  sub-alpine  zone,  but  it  is  near  the  upper  limit.  In 
Colorado  I  had  considered  the  mid  alpine  to  go  down  to  about  0,500 
feet,  though  from  lack  of  positive  information  this  was  only  supposed 
to  be  an  approximation  to  the  truth.  Probably  it  was  very  nearly  cor- 
rect for  Custer  County,  Colo.,  since  we  find  at  Santa  Fe  (7,000  feet), 
the  upper  limit  of  the  sub-alpine,  the  more  southern  latitude  and  the 
southwestern  exi)Osure  accounting  for  the  extra  oOO  feet. 

At  such  an  altitude  one  would  expect  at  least  some  mid-alpine  fea- 
tures, and  on  the  whole  I  have  been  suri)rised  that  they  are  not  more 
prominent  than  observation  has  shown  them  to  be.  At  the  same  time, 
one  sees  at  once  strong  differences  from  the  fauna  and  flora  of  the 
Mesilla  Valley,  which  will  necessitate  further  subdivision  of  the  sub- 
alpine  zone,  doubtless  on  such  lines  as  have  been  already  indicated  by 
Dr.  Merriam  and  Mr.  Coville  for  points  farther  west.  Thus,  what  may 
be  termed  the  region  of  Solanuni  eheaani/oUiim  extends  up  the  liio 
Grande  Valley  from  EI  Paso  to  Albufjuerque,  but  at  Santa  Fe  this 
conspicuous  roadside  Solanum  is  wanting.     Here,  in  its  place,  one  meets 
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various  Solanacete,  one  of  which,  8.  rostratmn,  is  characteristic  of  the 
sub-alpine  of  Colorado,  but  is  wanting  in  the  mid-alpiue 

Further  details  of  this  sort  need  not  be  now  given,  as  I  hope  to  be 
able  to  describe  the  Santa  Fe  insect  fauna  at  greater  length  hereafter, 
in  comparison  with  that  of  other  localities. 

The  more  noteworthy  insect  pests  which  have  so  far  come  under 
observation  may  now  be  briefly  mentioned. 

(A)    IMPORTED    SPECIES. 

These  are  mentioned  first,  being  the  most  troublesome. 

(1)  OF  BOTH  MESILLA  VALLEY  AND  SANTA  Ffi. 

The  codling  moth  {Carpocapsa pomoneUa),  though  unknown  in  either  locality  ten 
years  ago,  ia  now  extremely  injurious,  being  altogether  the  worst  insect  pest  in  the 
Territory.  Mr.  Boyle,  of  Santa  Fe,  informs  me  that  he  has  seen  the  native  jays  in 
his  garden  eating  the  larvie,  finding  them  in  places  where  they  had  gone  to  pupate. 
Mr.  H.  Casad,  of  Mesilla,  remarked  to  me  that  in  that  locality  many  of  the  larvae 
entered  the  fruit  at  the  side.  This  statement  was  confirmed  by  an  examination  of 
his  orchard  in  company  with  him. 

In  the  Mesilla  Valley  apples  injured  by  the  codling  moth  are  attacked  by  Dro- 
sophila  ampelophila ;  but  this  fly  has  not  yet  been  detected  at  Santa  Fe. 

The  house  fly  (Miisca  domesiica).  There  does  not  seem  to  be  any  reason  for  sup- 
posing that  this  insect  is  a  true  native  of  New  Mexico,  though  it  is  now  of  course 
everywhere  established.  In  the  Mesilla  Valley  and  at  Albuquerque  it  is  extremely 
numerous,  but  much  less  so  at  Santa  Fe.  At  Las  Cruces  I  found  Eucoila  impaUens 
Say  (identified  by  Mr.  Aslimead)  on  horse  dung  in  a  corral,  and  suspected  it  might 
have  been  parasitic  on  house-fly  larvae  breeding  in  the  dung.  So  long  as  the  town 
is  full  of  corrals,  cleaned  out  at  not  very  frequent  intervals,  the  fly  plague  seems 
inevitable. 

The  common  cockroach,  apparently  true  Blatta  orientalis,  is  found  abundantly  in 
Las  Cruces,  and  more  rarely  in  Santa  Fe.  In  my  house  in  Las  Cruces  I  caught  an 
apparently  undescribed  Evania,  which  is  probably  parasitic,  on  the  eggs  of  the 
Blatta.     The  large  reripJaneta  americana  has  not  been  observed. 

The  cabbage  aphis  {Aphis  hrassicw)  is  sufficiently  plentiful  in  both  localities.  At 
Las  Cruces  it  is  parasitized  by  Allotria  brassicw  Ashm. 

The  woolly  aphis  {Schizoneura  lanigera)  is  fairly  common. 

(2)  OF  MESILLA  VALLEY  ONLY. 

The  San  Jos6  scale  (Aspidioius  perniciosus)  is  well  established  at  Las  Cruces,  but 
has  only  just  reached  the  neighboring  town  of  Mesilla.  It  has  also  been  detected 
at  Chamberiuo. 

The  scsiid  peach-borer  {S.  exitioaa)  no  doubt  has  been  imported,  and  I  have  my- 
self seen  it  in  peach  trees  only  just  received  from  Missouri,  and  not  yet  planted. 

The  peach  shield-scale  (Lecanium  persicw)  is  found  at  Las  Cruces,  but  so  far  has 
done  no  serious  damage. 

The  cottony  scale  of  the  Osage  orange  {Pulvinaria  maelurw)  has  been  introduced, 
and  is  found  ou  a  tree  in  Las  Cruces,  and  also  in  a  hedge  between  Las  Cruces  and 
Mesilla.  The  Osage  orange  hedges  in  Mesilla,  raised  from  seed  by  Mr.  Bull,  of  that 
place,  appear  to  be  free  from  the  scale. 

There  is  also  a  large  Lecanium  (a  new  species  or  a  variety  of  L.  rohitiiarum  Dougl.) 
on  Osage  orange  iu  Las  Cruces. 

Stored  grain  suffers  from  the  attacks  of  TrihoUum  confusum  and  Calandra  granaria. 
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(3)  OF  SANTA  Ft  ONLY. 

The  pear  and  cherry  slug  (Eriocampa  cerasi  Peck)  is  well  establiehed  iu  at  least 
two  Santa  F<?  orchards,  and  doing  serious  damage. 

The  box-elder  trees  planted  in  the  streets  are  doing  very  well,  bnt  some  are  affected 
by  AspkUotm  anryhis  Putnam.  There  is  also  on  these  trees  an  apparently  new  species 
of  Lecanium,  allied  to  L.  persiccB.  L.  persicce  is  above  given  for  Mesilla  Valley  only, 
but  what  may  l)e  the  same  has  just  been  found  in  Santa  Fe  on  peach.  One  can  not 
pronounce  very  certainly  as  to  these  scales  without  a  more  careful  examination  than 
I  have  yet  found  opportunity  to  make. 

Lecanium  hesperidum  has  been  found  badly  injuring  oleander,  and  also  infesting 
other  plants  in  pots.  It  may  here  be  mentioned,  also,  that  in  hothouses  one  finds 
Dactylopius  citri,  Aspidiotus  fieiis,  and  Lecanium  oleo" — the  first  two  troublesome. 

Roses  are  affected  by  a  Lecanium  which,  superficially  at  any  rate,  looks  like  L. 
rosarum  Suell.,  of  Europe.  I  am  informed  that  roses  have  been  imported  to  Santa 
F6  direct  from  France,  and  this  may  well  have  come  with  them. 

(B)  NATIVE   SPECIES. 

(1)  OF  BOTH  MESILLA  VALLEY  AND  SANTA  Ffi. 

A  Phlocotrihus,  which  Capt.  Casey  thinks  best  referred  as  a  variety  to  /'.  liminaris, 
attacks  various  fruit  trees,  viz,  apple  in  Mesilla,  plum  and  cherry  iu  Santa  Fo.  It 
appears  only  to  iujure  trees  which  are  failing  in  health  from  other  causes,  and  is 
thus  not  a  very  pernicious  insect. 

Lygus  pratensis  is  common  enough  on  alfalfa  and  elsewhere. 

The  bean  ladybird  (£jji7ac/ma  corj-Mjj/a)  seems  e<iually  injurious  in  both  localities. 

The  corn  worm  {Heliothis  armiger)  is  similarlj'^  troublesome  in  both  places. 

I'ieris  protodice  is  likewise  distributed ;  the  same  may  doubtless  be  said  of  Plusia 
brassicw. 

The  Cornco  (Cimex  inodorus)  of  Las  Cruces  I  have  not  seen  at  Santa  Fe,  though  I 
saw  more  than  enough  of  C.  lectularius.  However,  Mr.  Boyle  describes  to  me  the 
occurrence  in  numbers  at  Santa  F6  of  what  could  only  be  C.  inodorus. 

liliphantria  cunea,  so  excessively  abundant  on  the  cottonwoods  at  Las  Cruces,  is 
rather  uncommon  at  Santa  F^,  according  to  my  observation. 

The  screw-worm  fly  (Compsomyia  macellaria)  is  common  in  both  localities. 

(2)   OF  MESILLA  VALLEY  ONLY. 

The  western  June  beetle  (AUorhina  mutabilis)  is  very  common  and  rather  variable; 
8o  far  as  known,  its  habits  resemble  those  of  the  eastern  representative  of  the  genus. 

The  tornillo  bag-worm  {Oiketicus  towni^eudi),  which  occurs  on  the  wild  toruillo 
{Prosopix  puhescens),  has  taken  to  the  cultivated  locust,  and  more  especially  to  tin- 
apple.     So  far,  it  has  not  become  sufficiently  numerous  to  do  very  much  harm. 

The  Prionus  borer  in  fruit  trees  is  said  to  cause  the  loss  of  many  trees,  although 
it  can  not  yet  be  said  that  we  fully  understand  this  pest.  At  Santa  Fe  there  is  also 
a  Prionus  which  very  likelj'  will  prove  injurious. 

The  twelve-spotted  cucumber-beetle  (Diabrotica  12-punctata)  is  excessively  abun- 
dant, and  must  be  held  responsible  for  a  fair  amount  of  damage.  At  Santa  Fe  this 
species  has  been  taken  by  one  of  the  Boyle  family  about  two  years  ago;  but  I  have 
not  myself  met  with  it  there,  so  it  must  be  too  scarce  to  be  injurious.  Hence  I  put 
it  with  the  injurious  insects  "of  Mesilla  Valley  only." 

The  squash  bug  i^Anasa  tristia)  is  abundant  and  troublesome. 

The  army  worm  (Lencania  unipuncta)  did  considerable  damage  last  year. 

A  mite  {linjohia  praiensis),  identified  by  Mr.  Howard,  abounds  on  apple  and  pear 
trees,  causing  the  leaves  to  turn  yellow.  I  place  it  with  doubt  as  a  native  species; 
very  likely  it  was  imported  from  the  Eastern  States. 
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A  gray  bug  {Brochymena  ohscura,  according  to  Mr.  Howard)  is  common  on  fruit- 
trees,  and  is  believed  to  puncture  the  young  fruit  of  the  peach.  Its  eggs  are  para- 
sitized by  a  species  of  Trissolcus.  This,  apparently  the  first  Proctotrypid  recorded 
from  New  Mexico,  is  stated  by  Mr.  Ashmead  to  be  new. 

The  grapevine  hopper  (Typhlocyba)  is  common,  and  at  times  destructive  to  the 
crop. 

A  small  buffalo  gnat  (Siviulium  occidentale  Twus.)  is  abundant  in  the  early  sum- 
mer and  very  annoying. 

(3)  OF  SANTA  Ffi  ONLY. 

The  grubs  of  Polyphylla  abound  and  aremucli  complained  of  as  injuring  the  roots 
of  trees  and  other  plants. 

Rhynchites  bicolor  is  very  troublesome,  eating  holes  iu  the  buds  and  bud  stalks  of 
roses,  also  eating  the  expanded  petals. 

Euphoria  is  sometimes  found  on  fruits,  but  I  think  does  no  serious  harm. 

A  very  variable  Cacacia  (probably  C.  argyrospila)  infests  cherry,  pear,  box-elder, 
and  plum;  sometimes  eating  into  the  fruit  of  plum  and  pear.  It  was  noticed  in 
seriously  injurious  numbers  on  a  plum  tree.  This  may  very  well  be  an  imported 
insect. 

Many  other  insects  might  be  mentioned,  if  one  were  to  attempt  a  com- 
plete list,  but  the  present  notes,  made  from  memory  without  any 
attempt  to  compile  the  records,  may  serve  to  give  a  general  impression 
of  the  condition  of  affairs.  The  time  is  not  ripe  for  anything  very 
elaborate,  but  those  who  desire  further  information  will  find  much 
that  is  interesting  iu  Prof.  Townsend's  various  papers,  based  on  th& 
work  done  by  him  as  Territorial  entomologist. 

To  sum  up,  even  from  our  fragmentary  information,  I  think  the  fol- 
lowing facts  may  be  held  self-evident : 

(1)  New  Mexico  is  not  at  present  very  much  harassed  by  insect  pests,  but  prob- 
ably the  injury  due  to  insects  has  at  least  doubled  per  acre  of  cultivated  ground 
during  the  last  ten  years. 

(2)  This  increase  of  injury  is  due  almost  entirely  to  imported  species,  especially 
to  the  codling  moth. 

(3)  While  not  mauy  of  the  native  species  are  greatly  to  be  feared,  there  are 
numerous  Eastern  and  Western  insects  which  will  certainly  be  imported  if  due  meas- 
ures are  not  taken  to  examine  trees  and  plants  received  into  the  Territory.  Such, 
for  instance,  are  the  mussel  scale  of  the  apple  {Mytilaspis  pomorum),  the  rose  saw- 
Hies,  the  pear-tree  Psylla,  etc. 

(4)  Several  pests  found  now  in  the  Mesilla  Valley  are  not  to  be  seen  at  Santa  V6, 
and  vice  versa.  It  may  here  be  noted  that  I  am  informed  that  the  plum  curculio  has 
reached  Santa  Fe,  though  I  have  not  seen  specimens.  It  has  not  reached  the  Mesilla 
Valley. 

One  insect,  omitted  above,  should  perhaps  be  mentioned.  It  is  the 
Aspidiotus  juglans-regiw  var.  alhus.  It  occurs  on  ash  in  Las  Cruces  and 
Mesilla,  and  on  pear  and  apricot,  quite  locally,  in  Mesilla.  So  far  it 
has  not  done  enough  harm  to  attract  attention,  but  it  may  become  a 
serious  pest.  Its  occurence  on  the  ash  trees  in  the  streets  suggests 
that  it  may  be  a  native  of  New  Mexico,  since  these  trees  were  brought 
from  the  mountains  not  very  far  distant. 
5216— No.  2 11 
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SOME   EXPERIENCE  WITH  MOSQUITOES. 

By  HoWAUi)  K^  AIMS  Wkkd,  AgricHUnral  College,  Miss. 

While  it  lias  been  known  for  some  time  that  a  small  amount  of  kero- 
sene placed  upon  water  ccmtaining  the  larva'  of  the  mosquito  w  ill  kill 
the  larvie  and  thus  to  some  extent  lessen  the  number  of  mosquitoes  in 
a  locality,  it  was  not  until  Mr.  Howard  gave  his  exj^erience  with  the 
remedy  that  we  realized  how  easy  it  was  to  rid  a  localitj^  of  the  mos- 
quito pest.  In  the  French  quarter  of  New  Orleans  it  has  been  a  com- 
mon practice  for  many  years  to  place  kerosene  in  the  water  tanks  to 
lessen  the  number  of  mosquitoes  in  that  locality ;  but  I  know  of  nothing 
that  has  been  written  show  ing  that  such  is  the  case,  and  in  this  age 
of  advancement  we  can  no  longer  go  by  hearsay  evidence.  Every- 
thing must  be  founded  upon  known,  facts,  and  these  facts  can  only  be 
ascertained  by  experiment.  Thinking  that  some  experience  with  the 
kerosene  remedy  for  mosquitoes  which  I  have  had  this  season  might  be 
of  interest,  I  wish  to  state  the  following  as  corroborative  of  what  ^Ir. 
Howard  has  shown  in  regard  to  the  simplicity  of  the  remedy. 

On  the  college  campus  are  eleven  large  water  tanks,  two  of  which 
are  used  for  drinking  water  and  the  others  for  irrigation  and  fire  pro- 
tection Not  far  from  the  linjits  of  the  campus  are  also  four  pools  of 
standing  water,  three  of  which  are  used  for  watering  stock  and  the 
other  for  irrigation  in  the  horticultural  department.  These  pools,  how- 
ever, are  well  stocke<l  with  fish,  and  as  I  have  never  foui  d  any  mos- 
quito larviTe  in  the  pools,  I  am  under  the  impression  that  the  fish  keep 
the  pools  clear  of  them. 

Before  the  water  tanks  were  built  the  college  campus  had  been  quite 
free  from  mosquitoes,  but  the  evil  has  been  constantly  upon  the  increase^ 
reaching  its  climax  early  the  present  season.  I  have  often  advised 
that  a  small  amount  of  kerosene  be  placed  in  each  of  the  water  tanks, 
and  the  college  proctor  several  times  informed  me  that  he  "  had  a  nig- 
ger put  kerosene  in  the  tanks  every  week,  but  it  did  no  good."  The 
college  physician  also  stated  that  he  had  placed  some  kerosene  in  ajar 
of  water  containing  some  of  the  wiggletails,  but  that  the  kerosene 
had  not  killed  them,  thus  regarding  the  remedy  recommended  as  inef- 
fective. 

By  the  20th  of  June  of  the  i)resent  year  mosquitoes  had  become  so 
numerous  on  the  college  campus  as  to  make  life  a  burden,  and  sleeping 
without  a  mosquito  bar  was  out  of  the  question.  Wishing  to  demon- 
strate the  effectiveness  of  the  remedy  which  I  had  recommended,  I  took 
a  large  glass  jar  and  filled  it  nearly  full  with  water  from  one  of  the 
tanks,  which  was  fairly  alive  with  the  moscpiito  larvjc.  The. jar  con- 
tained several  hundred  of  the  larv;p  and  I  took  it  to  the  college  physi 
cian,  poured  a  little  kerosene  in  the  Jar,  and  asked  him  to  please  watch 
the  effect.    This  was  as  expected,  for  within  fifteen  minutes  all  the  larvie 
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were  dead.  Upon  visiting  the  various  tanks  I  found  that  four  of  them 
contained  the  mosquito  larvae  in  very  large  numbers,  as  I  had  expected 
to  find.  The  other  tanks,  with  one  exception,  are  within  closed  build- 
ings in  whit;h  the  mosquitoes  are  not  apt  to  breed,  as  they  are  situated 
in  dark  garrets  and  used  for  fire  protection.  The  exception  noted  was 
a  tank  used  for  general  household  i)urposes,  and  the  gentleman  owning 
it  assured  me  that  he  placed  a  cup  of  kerosene  in  the  tank  every  Monday 
morning.  June  2(1,  I  placed  in  each  tank  a  gallon  of  kerosene  with  the 
result  that  ten  days  later  the  mosquitoes  had  almost  entirely  disap- 
peared from  the  campus,  and  we  were  able  to  sleep  without  mosquito 
bars.  The  amount  of  kerosene  used  was  much  more  than  would  have 
been  necessary,  and  I  am  sure  the  same  work  would  have  been  accom- 
plished had  only  five  of  the  tanks  been  treated,  these  being  the  only 
ones  that  are  outdoors  and  not  protected  much.  All  tlie  outdoor  tanks 
are  covered,  but  there  are  many  cracks  where  the  mosquitoes  can  get  in 
and  out.  An  examination  of  the  tanks  has  been  made  about  once  a 
week  since  the  kerosene  was  put  on,  and  on  July  18  more  kerosene  was 
put  in  two  of  the  tanks.  Upon  all  the  outdoor  tanks  a  thin  film  of  ker- 
osene has  remained  since  the  kerosene  was  put  in.  The  campus  is  now 
nearly  free  from  mosquitoes  and  has  been  so  since  ten  days  after  the 
kerosene  treatment.  Hereafter  during  the  summer  kerosene  will  be 
put  in  the  outdoor  tanks,  putring  in  enough  to  keep  a  thin  film  over  the 
top  of  the  water. 

I  have  also  found  that  kerosene  is  also  a  good  article  to  use  to  pre- 
vent mosquitoes  from  annoying  one  when  the  mosquitoes  are  numerous. 
To  use  it  for  this  purpose  a  little  is  smeared  on  the  back  of  the  hands 
and  also  upon  the  face.  At  first  thought  this  would  seem  to  be  a  disa- 
greeable operation,  but  a  trial  of  it  will  prove  that  it  is  not  disagreeable 
in  the  least.  It  is  quite  eftective  in  keeping  the  mosquitoes  away  and 
is  much  better  than  the  Florida  method,  which  I  have  been  told  is  to 
remain  secreted  under  a  large  iron  kettle  and  with  a  hammer  clinch  the 
bills  of  the  mosquitoes  as  they  are  thrust  through  the  kettle. 


The  report  of  the  committee  on  nominations  was  presented  by  the 
chairman,  Mr.  Lintner,  as  follows: 
President,  John  B.  Smith; 
Vice-President,  C.  H.  Fernald; 
Secretary,  C.  L.  Marlatt. 
The  report  of  the  committee  was  unanimously  adopted,  and  the 
officers  named  duly  elected.     [Inadvertently  no  second  vice-president 
was  nominated  or  elected.] 

Mr.  Smith  moved  that  the  usual  custom  be  followed  as  to  the  time 
and  place  of  meeting  next  year,  namely,  that  it  should  be  on  the  two 
days  immediately  preceding  the  meeting  of  the  American  Association 
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for  the  Advancement  of  Science  and  at  the  place  decided  upon  for  the 
next  meeting  of  that  Association. 

On  motion  of  Mr.  Smith  also,  it  was  requested  that  the  i)roceedings 
of  the  Association  be  printed  in  full  in  Insect  Life. 

The  minutes  of  the  entire  session  were  then  read  by  the  Secretary, 
and  approved. 

]Mr.  Southwick  moved  that  the  hearty  thanks  of  the  Association  be 
tendered  to  the  President  and  Secretary  for  the  able  and  satisfactory- 
manner  in  which  they  had  discharged  their  respective  duties. 

The  meeting  was  then  declared  adjourned. 

C,  L.  Marl  ATT, 
Acting  Secretary. 
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SPECIAL  NOTES. 

The  Need  of  Quarantine  Laws  in  the  East.— Readers  of  INSECT  LiFE  are 
aware,  from  items  which  have  been  pubHshed  from  time  to  time,  of  the 
fact  that  the  State  of  California  has  in  force  a  quarantine  law  which  oper- 
ates against  the  importation  of  nursery  stock  aftected  byinjuriousinsects 
or  plant  diseases  new  to  California.  Similar  regulations  are  in  force 
in  IS^ew  Zealand  and  some  of  the  Australian  colonies.  In  Idaho  a  law 
was  enacted  at  a  recent  session  of  the  legislature  which,  while  it  is  pri- 
marily an  inspection  law,  authorizes  the  entrance  of  horticultural  com- 
missioners into  packing  houses,  storerooms,  and  salesrooms,  in  addi- 
tion to  orchards  and  nurseries,  and  thus  operates  to  a  certain  extent 
as  a  quarantine  regulation.  The  necessity  for  similar  regulations  in 
our  Eastern  States  has  never  been  greater  than  it  is  today,  and  is 
every  year  emphasized  by  the  importation  of  new  insect  enemies 
from  abroad,  while  destructive  species  from  the  west  and  south  are 
encroaching  upon  and  entering  northern  and  eastern  territory.  The 
importation  into  eastern  orchards  of  the  San  Jose  scale,  to  which  we 
have  referred  in  Nos,  1  and  2  of  this  volume,  and  the  introduction 
of  the  pear  Agrilus  trom  Europe  into  ^ew  Jersey  orchards,  as  pointed 
out  in  the  present  number,  are  cases  in  point.  The  State  legislatures 
should  take  this  matter  in  hand.  They  will  do  it  at  the  instance  of 
State  horticultural  societies  and  other  societies  of  agriculturists  or 
horticulturists.  The  excellent  California  and  Idaho  laws  will  serve  as 
models  upon  which  to  frame  laws  for  other  States. 


The  Double-broodedness  of  the  Codling  Moth. — Prof.  J.  B.  Smith's  obser- 
vations, which  show  the  codling  moth  to  be  apparently  single-brooded 
at  New  Brunswick,  IS".  J.,  surprised  us  and  will  be  also  a  surprise  to 
those  entomologists  who  were  not  familiar  witli  an  imi)ortant  article 
by  Mr.  C.  A.  Atkins  in  Agriculture  of  Maine,  for  1883.  The  whole 
question  as  to  the  number  of  broods  of  this  important  insect  in  the 
Northeast  is  once  more  opened  up,  and  entomologists  favorably  located 
will  do  well  to  conduct  careful  experiments  the  following  season.  Tlie 
facts  on  record  concerning  the  number  of  broods  in  this  and  other 

217 


218 

parts  of  the  couutry  have  been  brought  together  by  Mr.  Marlatt,  who 
has  also  added  his  own  personal  experience  in  an  article  which  is  pub- 
lished in  this  number. 


The  Chinch  Bug  in  1894.— We  publish  in  this  number  the  conclusions 
reached  by  Prof.  Herbert  Osborn  on  this  subject,  after  a  trip  through 
Iowa  during  the  month  of  July,  undertaken  at  our  instance.  Prof. 
Forbes  early  in  the  season  foresaw  the  possibility  of  very  consider- 
able damage  by  chinch  bugs  this  year,  and  wrote  to  this  office  suggest- 
ing cooperative  study  throughout  the  threatened  states,  for  the  pur- 
pose of  making  a  broad  investigation  of  conditions  and  surround- 
ings— a  broader  one,  in  fact,  than  has  heretofore  been  made  or  could 
well  be  undertaken  by  any  one  state  officer.  Prof.  Forbes  engaged  to  do 
the  work  for  Illinois;  Chancellor  Snow  for  Kansas;  Director  Porter 
for  Missouri ;  and  we  were  asked  to  send  agents  into  Iowa  and 
Nebraska.  After  correspondence  with  Prof.  Bruner  we  ascertained 
that  investigation  of  Nebraska  reports  showed  that  nearly  all  were 
unfounded,  and  therefore  no  work  was  done  in  that  state.  Prof. 
Osborn,  however,  undertook  a  commission  for  a  month,  and  the  mate- 
rial which  we  publish  consists  of  his  conclusions  from  his  investigations 
in  Iowa.  We  learn  from  Prof.  Forbes  that  he  has  been  so  fully  occu- 
pied in  studying  the  one  phase  of  the  subject  regarding  the  practical 
use  of  contagious  diseases  that  he  has  not  been  able  to  carry  out 
the  proposed  work  as  thoroughly  as  he  desired.  The  general  coopera- 
tive series  has,  then,  been  partially  a  failure.  Prof.  Osborn's  obser- 
vations, however,  are  valuable,  and  his  full  report  will  be  digested 
and  published,  together  with  the  incidental  observations  which  have 
been  made  in  Illinois  and  other  states.  His  inferences  regarding 
the  question  of  hibernation  are  significant,  and  will  bear  comparative 
reading  with  Mr.  Marlatt's  paper  in  this  number  on  the  same  subject. 


Reviews  of  Entomological  Publications.— One  of  the  features  of  the  pre- 
vious volumes  of  Insect  Life  was  the  publication  of  many  reviews  of 
experiment  station  reports  and  bulletins  and  other  papers  bearing  upon 
economic  entomology,  under  thehead  of  "  Special  Notes,"  and  the  inser- 
tion under  "  General  Notes"  of  other  reviews  of  jjapers  for  the  most 
part  not  of  especial  economic  bearing,  but  of  general  interest  either 
popularly  or  to  the  special  class  of  readers  interested  in  scientific  work 
in  entomology.  At  the  same  time  another  division  of  the  Department 
of  Agriculture,  the  Office  of  Experiment  Stations,  has  been  issuing  a 
most  useful  publication  entitled  Experiment  St  ition  Record,  which  has 
been  devoted  entirely  to  abstracts  of  the  publications  of  the  different 
experiment  stations  in  this  country,  and  to  short  notes  derived  from 
foreign  publications  of  a  similar  character.     This  Experiment  Station 
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Eecord  is  published  in  sufficiently  large  edition  to  reach  all  American 
workers  in  scientific  branches  as  applied  to  agriculture,  and  it  seems 
unnecessary  that  any  duplication  of  labor  should  occur  with  two  divi^ 
sions  of  the  same  Department.  It  has,  therefore,  been  decided  that  in 
the  future  Insect  Life  will  contain  no  abstracts  or  reviews  of  publi- 
cations bearing  upon  agricultural  entomology.  Persons  desiring  to 
see  abstracts  of  such  publications  should  apply  to  the  Department  to 
be  placed  upon  the  mailing  list  of  the  Exi)eriment  Station  Record.  We 
are  aware  that  perhaps  this  move  will  detract  from  the  general  read- 
ability of  Insect  Life,  but  it  is  necessary  to  thoroughly  systematize 
publications  iu  so  large  a  Department  as  the  Department  of  Agricul- 
ture has  grown  to  be. 


DAMAGE  BY  THE  AMERICAN  LOCUST. 

By  L.  O.  Howard. 


Fig.  W.—Schintocerca  americana,  adult^natiiral  sizi-  (original). 

The  large  "American  Acridium,"  as  it  was  formerly  called  (/Sc/iisto- 
cerca  americana  Driiry),  the  popular  name  of  which  has  been  changed 
to  the  "American  Locust,"  in  view  of  the  change  of  the  generic  name, 
has  been  figured  and  described  in  mauyworks  on  economic  entomology, 
and  has  always  been  considered  a  more  or  less  destructive  insect.  It 
occurs  throughout  the  southern  States,  from  the  District  of  Columbia 
to  Texas,  and  south  through  Mexico  into  Yucatan  and  Central  America. 
It  is  also  found  as  far  north  as  Illinois  and  Indiana,  and  is  doubtfully 
reported  from  New  York,  while  Prof.  J.  B.  Smith  tells  me  that  he  has 
taken  specimens  at  Newark  and  New  Brunswick,  N.  J.  Since  1876, 
when  the  insect  did  very  considerable  damage  in  Missouri,  Tennessee, 
Indiana,  Ohio,  North  Carolina,  Georgia,  and  southern  Virginia,  it  has 
not  been  reported  as  having  occurred  in  especially  large  numbers. 

The  present  year,  however,  there  has  been  a  local  outbreak  of  a 
severity  possibly  unprecedented  in  the  history  of  this  insect.  This 
locality  comprises  the  country  about  Roanoke,  Ya.,  and  the  outbreak 
was  first  called  to  our  attention  early  in  August  by  Mr.  E.  C.  Moomaw, 
of  Roanoke,  who  wrote  that  the  locusts  made  their  appearance  on  July 
1,  and  at  the  timeof  writing  covered  a  territory  of  30,000  acres,  destroy- 
ing everything  green.  Realizing  that  with  this  insect  we  have  a  some- 
what difterent  life  history  from  the  majority  of  injurious  locusts,  which 
renders  it,  on  the  whole,  a  more  difficult  insect  to  fight,  we  deemed  the 
outbreak  worthyof  careful  investigation,  and  therefore  sent  Mr.  Coquil- 
lett  to  look  the  ground  over  and  to  consult  with  the  individuals  own- 
ing damaged  property  and  that  liable  to  future  damage.     His  report  is 
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full  and  interesting,  and  is  appended.  The  variation  in  life  history 
referred  to  above  consists  in  the  fact  that  the  insect  hibernates  as  an 
adult,  and  lays  its  eggs  in  May  and  June.  Most  other  injurious  spe- 
cies, it  will  be  remembered,  lay  their  eggs  in  the  autumn,  and  these 
eggs  hibernate.  Late  fall  and  winter  plowing,  therefore,  usually  aftbrds 
a  good  remedy  in  the  case  of  other  species.  With  the  American  locust 
other  means  have  to  be  adopted,  and  these  are  found  in  the  use  of 
hopper-dozers  while  the  insects  are  yet  unfledged,  and  in  the  use  of  the 
bran-arsenic  mash  for  both  unfledged  and  winged  individuals.  Experi- 
ments tried  by  Mr.  Coquillett,  and  which  are  detailed  in  his  report, 
show  that  the  poisoned  mash  seems  very  attractive  to  this  species,  and 
indicate  tliat  by  its  use  at  the  proper  time  much  damage  may  be  pre- 
dented. 

The  cause  of  this  extraordinary  local  abundance  of  the  insect  is  diffi- 
cult to  ascertain.  Mr.  Coquillett  is  inclined  to  follow  the  popular  local 
opinion  in  attributing  it  to  a  successful  hibernation  on  account  of  the 
mildness  of  the  winter  of  1893-'94.     As  a  general  rule,  however,  we 


Fig.   20.—Schistocerca    americanc 


first  stage;    6,  second  stage;    c,   third  stage— enlarged  twice 
(original). 


believe  that  mild  winters,  particularly  when  followed  by  late  and  severe 
spring  frosts,  as  was  the  casein  the  spring  of  1894,  are  not  so  favorable 
to  successful  hibernation  as  uniformly  severe  winters,  and  we  are 
inclined  to  think  that  we  must  look  further  for  the  cause  of  this  out- 
break. Last  year  extensive  forest  fires  in  the  region  about  Roanoke 
may  have  had  some  influence.  The  comparative  drought  of  the  present 
summer  may  have  been  favorable  to  the  development  of  the  insect  in 
greater  numbers  than  usual.  Other  and  unknown  causes,  appearing 
to  produce  a  smaller  number  of  natural  enemies  than  customary,  may 
also  have  been  immediate  factors.  Such  speculations,  however,  are  of 
little  practical  account,  and  the  important  fact  is  that  the  insect  was 
present  in  great  numbers  and  may  increase  and  spread  another  year. 
Curiously  enough,  although  the  species  is  everywhere  common 
throughout  the  South,  its  early  stages  have  not  been  figured,  and,  so 
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far  as  we  know,  have  not  been  described.  We  therefore  take  the  oppor- 
tunity of  presenting-  careful  drawings  of  the  five  different  stages  and 
present  colorational  details.  The  species  appears  to  be  quite  as  hand- 
some in  immaturity  as  is  the  adult  form. 

Prof.  Kiley  seems  to  have  studied  this  species  in  captivity  and  to 
have  observed  the  laying  of  eggs  and  hatching,  since  he  gives  certain 
details  concerning  these  processes  in  the  First  Report  of  the  U.  S. 
Entomological  Commission.  For  instance,  he  says  (p.  221)  that  from 
mature  insects  captured  June  14  the  eggs  were  deposited  June  24, 
and  (p.  22G)  that  the  eggs  are  irregularly  arranged,  as  is  the  case  with 
Caloptenus  differentialis  and  QiJdipoda phanwcoptera,  and  that  in  this 
species  the  cement  which  binds  the  eggs  together  is  more  copious  than 
in  the  others.  The  number  of  eggs  he  states  (p.  228)  to  be  about  120, 
and  (p.  232)  that  they  hatch  in  rather  more  than  a  month,  while  it  is 
said  (p.  237)  that  the  average  period  between  hatching  and  maturity  is 
70  days.  This  would  bring  the  adults  out  at  St.  Louis  about  Sep- 
tember 1. 


Fig.  21.— Schistocerca  americana.  fourth  stage— natural  size  (original). 

The  different  stages  collected  by  Mr.  Coquillett  and  sent  in  by  Mr. 
Moomaw  may  be  described  briefly  as  follows: 

First  stage. — No  trace  of  wing-pads;  antenme  thirteen-joiuted,  the  eighth  joint 
noticeably  longer  than  either  of  the  others;  color,  nearly  a  uniform  wine  red. 
Length,  10  """. 

Second  stage. — Wing-pads  are  indicated,  but  the  posterior  pair  scarcely  encroach 
on  the  following  segment  of  the  body;  antennae  seventeen-joiuted,  the  third  joint 
slightly  longer  than  any  of  the  others;  colors,  yellowish-gray,  mottled  with  black- 
ish, a  black  streak  beneath  each  eye,  a  black  dorsal  stripe  extending  the  entire 
length  of  the  head  and  body,  an  indefinite  black  spot  on  each  side  of  the  thorax, 
includiug  the  wing-pads,  also  two  black  spots  on  each  hind  femur,  the  apex  of  the 
latter,  base  of  each  hind  tibia  and  the  antenuip,  black.     Length,  12  """. 

Third  stage. — Wing-pads  distinct,  projecting  obliiiuely  doinnvard  and  backward, 
the  posterior  pair  encroaching  upon  but  not  attaining  the  middle  of  the  segment 
back  of  them;  antenna}  from  twenty  to  twenty-two  jointed;  colors  and  markings  as 
in  the  preceding  stage,  except  that  the  ground  color  is  extremely  variable  in  the 
dirterent  individnals,  ranging  all  the  way  from  a  yellowish-gray  through  grayish- 
yellow,  bright  yellow,  greenish-yellow  to  bright  green;  those  of  a  green  color 
usually  have  the  black  markings  very  faint.     Length,  18  '"'". 

Fourth  stage. — W^ing-pads  of  a  considerable  size,  projecting  obliquely  upward  and 
backward,  the  tips  of  the  posterior  pair  nearly  reaching  the  hind  margin  of  the  suc- 
ceeding segment;  antennai  twenty-five-jointed;  color  and  markings  as  in  the  pre- 
ceding stage.     Length,  28  """. 
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Fifth  stage. — Wing-j^ads  large,  projecting  backward,  their  tips  attaining  the  hind 
edge  of  the  segment  back  of  the  one  to  which  they  are  attached;  antenn;e  twenty- 
six-jointed;  color  and  markings  as  in  the  third  stage.     Length,  38  """. 


Fig.  'l2.—Schigtocerca  americana,  fifth  stage — natural 


At  the  next  castiug  of  the  skin,  full  wings  appear. 
Mr.  Coquillett's  report   of.  the  observations  which   he  made  from 
August  27  to  31  follows : 

MR.    coquillett's    REPORT. 

The  infested  district. — The  region  in  which  this  grasshopper  {Schisto- 
cerca  americana  Drury)  occurred  in  destructive  numbers,  is  situated  in 
Roanoke  county,  in  the  southwestern  part  of  Virginia,  at  the  base,  or 
rather  among  the  foothills,  of  the  Blue  Ridge  Mountains.  The  topog- 
raphy of  the  country  is  very  irregular,  consisting  of  hills  of  greater  or 
less  elevation,  with  intervening  valleys.  The  soil  is  a  rich,  clayey 
loam. 

The  area  in  which  they  occurred  in  the  greatest  numbers  contains 
about  four  square  miles.  Within  this  area  twenty-five  acres  of  oats  and 
seventy-five  acres  of  clover  had  been  entirely  ruined  by  them;  two 
fields  of  corn  containing  one  hundred  acres  each  had  been  almost 
stripped  of  their  leaves,  and  several  other  fields  of  less  extent  had  been 
treated  in  a  similar  manner.  It  was  a  curious  but  repeatedly  demon- 
strated fact  that  the  grasshoppers  manifested  a  decided  preference  for 
the  leaves  of  the  older  and  nearly  matured  corn,  while  the  younger 
corn  plants  almost  entirely  escaped  their  ravages.  In  a  few  instances 
the  silk  and  husks  at  the  ends  of  the  ears  of  corn  had  been  devoured, 
and  in  rare  instances  they  had  fed  upon  the  nearly  ripened  kernels-of 
corn.  Where  the  husks  had  thus  been  eaten  away,  the  ears  were 
exposed  to  the  rains  and  fogs,  and  frequently  molded  from  this  cause. 

In  this  infested  area  various  kinds  of  fruit  trees  had  been  almost  com- 
pletely defoliated  by  the  grasshoppers,  which  had  gnawed  the  bark 
from  the  smaller  twigs  and  also  eaten  large  cavities  in  the  apples  still 
hanging  on  the  trees.  It  was  very  noticeable  that  the  leaves  at  the 
top  of  the  trees  had  first  been  attacked,  while  those  lowest  down  on  the 
trees  were  the  last  to  be  attacked.  They  showed  an  evident  preference 
for  the  leaves  of  apple  and  cherry  trees,  while  those  of  pear  trees 
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altliough  eaten,  were  less  to  their  likiii<;-;  nmlberry  trees  growing  in  the 
midst  of  other  trees  that  had  been  defoliated  entirely  escaped  their 
ravages.  Peach  and  walnut  trees  had  been  coni})letely  defoliated. 
Locust  trees  {Pscudacacia  robinia)  were  great  favorites,  and  wherever 
one  of  these  trees  grew  in  the  infested  district  it  bore,  almost  without 
exception,  evidences  of  having  been  visited  by  the  grasshop[)ers,  which 
not  only  devoured  the  leaves,  but  also  the  bark  on  the  smaller  twigs. 
The  leaves  of  hickory  and  oak  trees  growing  along  or  in  the  cultivated 
fields  were  also  eaten,  but  the  insects  did  not  occur  in  the  more  central 
portion  of  the  woodlands,  showing  an  evident  preference  for  the  open 
fields. 

The  leaves  of  the  cultivated  sunflower  had  been  considerably  eaten; 
also  the  strap-leaves  of  the  flowers,  but  the  seeds  had  not  been  touched. 
The  leaves  of  cotton  plants  had  also  been  eaten,  but  not  to  any  great 
extent;  the  smaller  twigs  in  several  instances  had  been  completely 
girdled.  The  leaves  of  sumac  trees  and  those  of  the  Virginia  creeper 
had  been  considerablj^  eaten. 

It  was  repeatedly  noticed  that  the  low-growing  cultivated  plants 
had  almost  completely  escaped  their  ravages.  Melon  and  pumpkin 
vines,  sweet  and  Irish  potatoes,  as  well  as  garden  truck  of  all  kinds, 
were  remarkably  exempt.  The  same  is  also  true  of  the  weeds  growing 
in  and  around  the  cultivated  fields,  with  the  single  exception  of  the 
rag- weed  {Ambrosia  trijida),  which  was  somewhat  eaten  by  them.  The 
other,  kinds,  such  as  Spanish-needles  {Bidens  frondosa),  knot- weed 
{Polygonum  aviculare),  smartweed  {Polygonum pennsylvanicum),  James- 
town weed  {Datura  stramonium),  and  sand-briar  {Solanum  carolinense), 
were  scarcely  at  all  eaten.  The  grasshoppers  in  all  stages  sometimes 
congregated  in  large  numbers  in  low  places  in  wheat  stubble  overgrown 
with  weeds;  still  the  latter  showed  no  traces  of  having  been  eaten.  In 
such  places  the  only  plants  which  gave  evidences  of  having  been  eaten 
to  any  extent  were  the  young  plants  of  volunteer  wheat,  and  these  had 
been  gnawed  down  until  scarcely  a  vestige  of  them  remained.  Even 
the  grass  growing  in  such  places  had  not  been  molested. 

Millet  had  been  somewhat  eaten,  but  where  this  grew  by  the  side  of 
a  field  of  corn  it  was  i)]ainly  to  be  seen  that  the  leaves  of  the  latter 
were  preferred  to  those  of  the  millet.  The  grasshoppers  did  not  appear 
to  attack  the  heads  of  the  millet,  confining  their  attention  solely  to 
the  leaves;  and,  so  far  as  observed,  they  had  not  succeeded  in  com- 
pletely destroying  a  single  field,  although  the  yield  of  several  fields  had 
been  considerably  reduced  as  a  result  of  their  attacks.  IS^or  had  they, 
so  far  as  observed,  completely  destroyed  a  single  field  of  corn.  In  the 
majority  of  instances  the  corn  in  the  ear  was  too  far  advanced  to  be 
seriously  injured  by  the  loss  of  the  leaves.  The  greatest  loss,  therefore, 
will  be  in  the  fodder,  since  in  this  section  the  farmers  depend  largely 
on  their  corn  as  food  for  the  cattle  during  the  winter  season,  and  this 
will  have  lost  much  of  its  value  from  having  been  stripped  of  its  leaves. 
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Just  what  this  loss  will  amount  to  it  would  be  difficult  to  ascertain.  It 
has  been  variously'  estimated  at  from  one-third  to  one-half  the  value 
of  the  corn  crop  for  fodder,  and  doubtless  the  first  figure  represents 
approximately  the  loss.  In  addition  to  this  there  will  be  a  greater  or 
less  shrinking  of  the  corn  in  the  ear  from  the  loss,  or  partial  loss,  of 
its  leaves,  but  in  most  cases  this  will  be  slight,  since,  as  stated  above, 
the  corn  was  far  advanced  before  the  leaves  had  been  injured  to  any 
great  extent. 

Outside  of  the  locality  above  mentioned  these  insects  also  occurred 
in  destructive  nunibers,  but  in  much  more  restricted  areas,  and  the 
injury  occasioned  by  them  was  principally  confined  to  the  outer  rows 
of  corn  in  fields  adjoining  clover  or  grain  fields  after  these  had  been  cut. 
Later  in  the  season,  as  soon  as  the  grasshoppers  had  acquired  wings, 
they  dispersed  over  the  cornfields,  and  the  injury  occasioned  by  them  was 
therefore  not  so  noticeable  as  at  an  earlier  period,  when  they  fed  from 
day  to  day  in  nearly  the  same  spot.  This  area  in  which  they  occurred 
in  more  or  less  restricted  localities  is  comprised  in  a  stretch  of  country 
about  ten  miles  east  and  west  by  twelve  miles  north  and  south. 
As  stated  above,  this  entire  territory  was  not  overrun,  but  within  it 
they  occurred  in  destructive  numbers  in  several  more  or  less  restricted 
localities.  It  could  not  be  learned  that  they  occurred  in  such  numbers 
at  any  point  outside  of  this  territory. 

Breeding  grounds. — All  indications  point  to  the  fact  that  these  grass- 
hoppers issued  from  eggs  deposited  the  present  season  in  grain  and 
clover  fields  within  the  infested  districts.  It  was  the  universal  testi- 
mony of  the  farmers  in  the  infested  localities  that  at  the  time  of  cutting 
their  wheat,  about  the  middle  of  June,  the  young  insects  were  present 
in  the  wheat  fields  in  large  numbers,  and  even  as  late  as  the  last  week 
in  August  the  young,  recently-hatched  individuals  were  still  to  be  found 
even  in  the  more  central  portions  of  these  fields.  On  the  other  liand, 
none  of  them  could  be  found  in  the  central  portions  of  the  larger  corn- 
fields. Wlien  occurring  at  all  in  such  fields  they  were  always  most 
abundant  along  the  outer  edges,  indicating  that  they  had  originated  in 
an  adjoining  field.  It  was  also  the  testimony  of  the  farmers  that  they 
had  not  observed  any  of  the  wingless  ones  in  the  more  central  portions 
of  their  cornfields. 

In  the  clover  fields  the  conditions  were  the  same  as  in  the  wheat 
fields,  the  recently-hatched  specimens  being  present  even  in  the  central 
portions  of  the  largest  fields,  some  of  which  were  twenty- five  acres  in 
extent. 

In  the  woodlands  no  recently-hatched  larvae  were  observed,  except 
along  the  outer  edges  adjoining  grain  and  clover  fields.  Even  the 
winged  individuals  did  not  penetrate  far  into  the  woods,  but  contented 
themselves  with  "  roosting  "  in  the  trees  along  the  outer  edges  at  night, 
where  they  would  be  within  easy  reach  of  the  cultivated  fields  upon 
which  to  depredate  the  following  day. 
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Development  and  habits  of  the  insect. — Mr.  W.  P.  Moomaw,  who  owus 
a  large  farm  in  the  locality  where  the  grasshoppers  were  the  most  abun- 
dant, and  to  whom  the  writer  is  indebted  for  much  valuable  informa- 
tion, informed  me  that  he  noticed  them  pairing  in  the  month  of  May 
of  the  present  year,  and  that  he  observed  the  recently-hatched  ones 
early  in  June,  while  the  first  winged  ones  appeared  early  in  the  month 
of  August.  This  would  indicate  only  one  annual  brood,  the  individuals 
of  which  attain  their  wings  late  in  summer  or  in  the  autumn,  and  pass 
the  winter  in  some  sheltered  place,  pairing,  and  afterwards,  depositing 
their  eggs  early  in  the  following  summer.  The  eggs,  as  is  the  case 
with  those  of  other  members  of  this  family,  are  deposited  in  masses  in 
holes  made  in  the  ground  by  the  female  grasshopper,  the  ujiper  end  of 
the  egg-mass  being  nearly  on  a  level  with  the  surface  of  the  earth. 
There  is  great  irregularity  in  the  time  of  hatching  of  the  eggs,  since, 
as  stated  above,  recently-hatched  larvit  belonging  to  the  species  under 
consideration  were  observed  early  in  June  and  as  late  as  the  last  week 
in  August,  while  by  the  date  last  given  fully  two-thirds  of  them  had 
already  acquired  wings. 

After  issuing  from  the  eggs,  the  young  cast  their  skins  five  times 
before  attaining  wings.  The  habits  of  the  winged  forms  are  very  inter- 
esting. Toward  sunset  numbers  of  them  maybe  seen  flying  into  the 
tops  of  neighboring  trees,  sometimes,  in  the  case  of  a  tall  oak  or 
hickory  tree,  alighting  in  the  tops  of  these  from  twenty  to  thirty  or 
more  feet  from  the  ground.  Here  they  remain  during  the  night,  and 
early  on  the  following  day  they  again  fly  to  the  ground,  usually  not 
going  any  great  distance  from  the  trees  in  which  they  had  passed  the 
night.  In  the  early  part  of  the  day  they  were  fond  of  frequenting 
bare  ground,  especially  the  middle  of  roads  and  paths,  while,  if  there 
were  any  boards  lying  on  the  ground  in  that  vicinity,  these  formed 
favorite  resting-places.  Here  they  could  be  found  congregated  in  large 
numbers,  lying  partially  upon  one  side,  apparently  enjoying  to  the 
utmost  the  rays  of  the  morning  sun.  Later  in  the  day  they  could  fre- 
quently be  found  in  large  numbers  upon  the  droppings  of  horses  in  the 
roads,  and  they  appeared  to  be  feeding  upon  these  droppings.  Even 
in  the  orchards  and  corn-fields  the  winged  individuals  were  fre- 
quently found  upon  the  ground,  although  their  favorite  situations  were 
on  the  taller  weeds,  stalks  of  corn,  or  in  trees. 

In  the  afternoon  of  August  28,  the  writer  witnessed  a  partial  migra- 
tion of  the  winged  ones.  This  began  at  about  one  o'clock  and  lasted 
until  half  past  three,  there  being  a  light  breeze  from  the  southeast 
at  the  time.  All  of  the  grasshoppers  did  not  rise  on  the  wing  at  once, 
but  a  few  would  start  up  in  one  place,  some  in  another,  and  so  on,  until 
several  thousand  would  be  upon  the  wing  at  the  same  time.  All  of 
them  took  a  northerly  direction,  and  continued  upon  the  wing  until  lost 
to  view.    The  majority  flew  obliquely  upward  until  attaining  a  height 
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of  from  fifty  to  eighty  feet  from  the  ground,  after  whicli  they  would 
continue  at  about  this  height  until  lost  to  view.  The  migration  was  not 
continuous,  there  being  intervals  of  from  ten  to  twenty  minutes,  during 
which  time  scarcely  a  grasshopper  would  be  seen  on  the  wing.  They 
would  then  startup  again,  and  in  a  comparatively  short  time  thousands 
of  them  could  be  seen  upon  the  wing  in  every  direction.  This  migra- 
tion ceased  at  about  half  past  three  o'clock  in  the  afternoon.  Scarcely  a 
single  winged  specimen  remained  where  there  had  been  thousands  of 
them  before  the  migration  began.  It  was  feared  that  the  migration  was 
only  tepaporary,  and  that  they  would  return  again  at  the  changing  of  the 
wind,  but  this  had  not  happened  at  the  time  of  leaving  this  district 
about  three  days  later.  This  migration  occurred  in  the  locality  where 
these  grasshoppers  were  the  most  numerous.  It  was  reported  that  a 
similar  migration,  but  on  a  much  smaller  scale,  had  also  taken  place  in 
one  or  two  of  the  other  infested  districts. 

Otlier  kinds  of  grasshoppers  occurring  in  this  district. — Associated 
with  the  destructive  species  were  five  other  kinds  of  grasshoppers, 
none  of  which  were  at  all  abundant.  The  species  most  frequently  met 
with  was  the  small,  red-legged  species,  Melanoplus  femur-rubrum 
DeG.;  this  was  observed  in  all  stages  excepting  the  egg,  but  there 
was  scarcely  one  specimen  of  this  species  to  one  thousand  of  the 
americana.  The  four  other  species  observed  in  the  infested  district 
were  the  following :  Dissosteira  Carolina  Linn. ;  Chimerocephala  viridi- 
fasciata  DeG.;  Encoptolophus  sordtdus 'Kuvva.;  and  Hippiscus  tubercu- 
latus  Beauv.  The  first  of  these  was  only  occasionally  met  with,  while 
the  others  were  rarely  seen. 

Cause  of  the  undue  increase. — Mr.  W.  P.  Moomaw  informed  the  writer 
that  the  species  which  occasioned  so  much  damage  the  present  season 
has  infested  that  district  as  long  as  he  can  remember.  He  has  been 
familiar  with  its  appearance  from  boyhood,  but  it  had  never  appeared 
in  destructive  numbers  in  that  locality  prior  to  last  autumn,  at  which 
time  it  was  present  in  unusual  numbers  in  his  orchard,  attacking  the 
leaves  of  his  apple  trees  as  well  as  gnawing  large  cavities  in  the  grow- 
ing fruit.  At  the  same  time  it  also  occurred  in  a  neighboring  corn- 
field, which,  in  a  comparatively  short  time,  became  almost  comj)letely 
defoliated.  It  was  the  almost  universal  opinion  of  persons  living  in 
the  infested  district  that  the  past  winter  was  the  mildest  one  they  had 
experienced  within  the  recollection  of  the  proverbial  "oldest  inhabi- 
tant;" and  this,  taken  in  conjunction  with  something  unusually  favor- 
able to  the  rapid  increase  of  the  grasshoppers  last  season,  is  doubtless 
responsible  for  their  appearing  in  such  large  numbers  the  present 
season.  It  has  already  been  stated  above  that,  in  all  probability,  none 
of  the  individuals  of  this  species  dei)osit  eggs  the  same  season  that 
they  acquire  wings,  but  pass  the  winter  in  some  sheltered  place  and 
deposit  their  eggs  early  in  the  following  summer;  it  therefore  follows 
that  any  condition  of  the  weather  during  the  winter  season  that  is 
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favorable  to  them  in  their  winter  quarters  will  result  in  a  correspond- 
ing increase  in  their  ranks  during  the  succeeding  summer.  That 
such  conditions  existed  in  an  exaggerated  degree  during  the  past 
winter  has  already  been  stated  above,  and  the  unusual  increase  in 
numbers  the  present  season  was  therefore  only  what  might  have  been 
expected  under  the  circumstances.  With  a  return  to  the  normal  con- 
ditions of  weather  the  coming  winter,  we  may  reasonably  expect  that 
they  will  again  be  reduced  to  their  usual,  not  particularly  destructive, 
numbers. 

Xatvral  enemies. — The  absence  of  insect-eating  birds  within  the 
infested  district  was  very  noticeable.  During  the  four  days  spent  in 
that  district  not  a  single  bird  of  any  kind  was  observed  to  feed  upon 
the  grasshoppers.  Barnyard  fowls  fed  sparingly  upon  them,  but 
whenever  one  of  the  red-legged  species  appeared  upon  the  scene,  the 
fowls  at  once  ceased  pursuing  the  larger  ones  and  went  in  search  of 
the  former.  Turkeys  were  reported  to  feed  greedily  upon  them,  and 
when  the  latter  did  not  appear  in  excessive  numbers  the  turkeys 
succeeded  in  preventing  them  from  injuring  the  corn-fields  to  any 
great  extent.  Ducks  also  fed  upon  them,  and  several  cases  were 
reported  where  ducks  had  died,  apparently  from  having  partaken  too 
freely  of  them.  The  only  insect  observed  feeding  upon  the  grass 
hoppers  was  a  large  black  beetle,  Harpalus  caliginosus  Fab.,  which  was 
caught  in  the  act  of  feeding  upon  a  half-grown  specimen.  These 
beetles  were  quite  numerous  in  the  infested  district,  and  doubtless 
destroy  large  numbers  of  the  unfledged  individuals.  A  medium-sized 
black  wasp,  Priononyx  atrata  St.  Farg.,  which  was  also  rather  common, 
confined  its  attention  solely  to  the  red-legged  species,  which  slie  would 
render  helpless  with  her  sting,  then  get  astride  of  it,  sieze  it  by 
the  antennjB  and  drag  it  to  her  nest  in  the  ground.  It  was  somewhat 
curious  that,  although  other  kinds  of  grasshoppers  were  present,  this 
wasp  always  selected  a  red-legged  specimen  for  her  victim.  This 
same  kind  of  wasp  also  occurs  in  California,  and  there  it  also  confines 
its  attacks  to  one  kind  of  grasshopper,  the  Melanopliis  devastator  Send., 
which  is  very  similar,  both  in  size  and  color,  to  the  red-legged  species. 

Remedies  employed. — A  short  time  after  the  wheat  had  been  cut,  the 
young  grasshoppers  which  had  hatched  out  in  these  fields  began  to 
migrate  into  the  adjacent  fields  of  corn,  where  their  presence  was  soon 
made  manifest  by  the  large  holes  which  they  gnawed  in  the  corn  leaves. 
When  this  was  first  observed  many  of  the  farmers  spread  dry  straw 
along  the  side  of  the  infested  corn-fields  and  drove  the  grasshoi)pers 
upon  it,  then  set  fire  to  the  straw;  in  this  way  many  thousands  of  the 
young  were  destroyed,  and  in  cases  where  they  did  not  occur  in  too 
great  numbers  the  corn-fields  were  protected  by  an  occasional  repetition 
of  this  method.  In  the  worst  infested  districts,  however,  this  means 
was  found  to  be  wholly  inadequate,  owing  not  only  to  the  excessive 
numbers  of  the  grasshoppers  but  also  to  the  fact  that  their  coming  was 
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prolonged  over  such  a  long  period  of  time,  making  it  necessary  to  repeat 
the  burning  operation  almost  every  day  for  a  period  of  several  weeks. 
The  expense  of  such  repeated  burnings  would  in  most  cases  ainouut  to 
more  than  the  corn  crop  was  ^^■orth. 

At  my  suggestion  Mr.  W.  P.  Moomaw  made  a  test  of  the  mixture  of 
bran,  arsenic,  and  sugar,  which  had  been  used  in  California  with  such 
success  against  various  kinds  of  grassho])i)er8,  but  which  had  not,  to 
my  knowledge,  ever  been  tried  against  the  present  species.  It  consists 
of  six  parts  by  weight  of  bran,  to  one  each  of  arsenic  and  sugar.  Tlie 
bran  is  placed  in  a  barrel  or  other  convenient  receptacle  and  the 
arsenic  added  and  thoroughly  stirred  through  the  bran ;  the  sugar  is 
next  dissolved  in  cold  water  and  added  to  the  mixture  and  the  whole 
thoroughly  stirred;  water  is  then  added  until  the  mfxture  is  wet  in 
every  part,  after  which  it  is  taken  to  the  held  and  distributed  in  heaps 
containing  a  tablespoonful  each,  or  it  may  be  sown  broadcast,  care 
being  taken  not  to  put  it  out  where  any  livestock  or  barnyard  fowls 
have  access  to  it.  In  the  present  instance  it  was  placed  in  clover 
and  corn-fields  and  in  an  apple  orchard,  where  both  the  winged  and 
wingless  grasshoppers  were  present  in  large  numbers.  It  was  distrib- 
uted rather  early  in  the  morning,  and  shortly  after  it  was  placed  upon 
tlie  ground  numbers  of  the  grasshoppers  were  attracted  to  and  greed- 
ily fed  upon  It.  Not  only  were  the  wingless  ones  attracted,  but  the 
winged  ones  as  well,  and  these  were  observed  coming  from  a  distance 
of  several  feet  direct  to  the  mixture,  as  if  attracted  to  it  by  the  sense 
of  smell.  The  arsenic  is  very  slow  in  its  eftect.  A  wingless  individual 
lived  for  about  eight  hours  after  having  partaken  of  the  mixture,  while 
a  winged  one  lived  several  hours  longer  than  this.  It  will  thus  hap- 
pen that  only  a  comparatively  small  proportion  of  those  killed  by  the 
mixture  will  be  found  in  its  immediate  neighborhood.  Even  the  wing- 
less ones  will  sometimes  manage  to  travel  a  distance  of  seventy- five  or 
eighty  feet  before  being  overcome  by  the  poison.  The  favorite  resting 
place  of  the  grasshoppers  was  in  or  beneath  the  tall  weeds,  and  under 
one  of  these  sometimes  as  many  as  thirty  dead  ones  could  be  counted 
the  day  after  the  mixture  was  distributed. 

The  best  time  for  using  this  mixture  would  have  been  shortly  after 
the  wheat  was  harvested.  By  placing  the  mixture  along  the  sides  of 
the  wheat-fields  adjoining  the  growing  crops,  the  grasshoppers,  in 
migrating  to  the  latter,  would  have  found  and  been  destroyed  by  the 
poisoned  mixture.  The  latter  is  comparatively  inexpensive,  and  after 
it  has  once  been  distributed  in  the  fields  requires  no  further  attention, 
as  it  will  retain  its  poisonous  quality  and  still  be  attractive  to  the 
grasshoppers  several  weeks  after  being  put  out. 
8359— No.  3 2 
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CHINCH  BUG  OBSERVATIONS  IN  IOWA  IN  1894. 

15y  IIkkhkkt  Oshokx,  Ames,  Iowa. 

Acting-  iiuder  a  commission  from  the  Department  of  Agriculture 
received  from  Mr.  Howard  late  in  June,  I  took  an  extended  trij)  through 
the  State,  making  careful  observations  in  all  localities  in  which  the 
chinch  bug  had  ajipeared.  I  have  submitted  a  full  report,  giving  my 
field  notes  in  detail.  The  following  matter  is  extracted  from  the  clos- 
ing pages  of  the  report : 

To  sum  up  the  results  of  these  investigations  in  as  compact  form  as 
possible  it  may  be  said  that  the  crop  first  attacked  this  season  was  in 
about  4:5  per  cent  of  the  cases  wheat,  in  about  30  per  cent  barley,  about 
18  per  cent  rye,  about  20  per  cent  oats,  and  2  per  cent  corn.  The  attacks 
in  oats  were  in  most  cases  where  oats  had  been  grown  on  corn  land  or 
were  adjacent  to  shelter  for  the  bugs  and  where  no  other  grain  crop 
was  present,  and  also  it  would  seem  in  most  cases  where  oats  were 
planted  early  so  that  the  bugs  were  able  to  commence  work  in  the  fields 
as  early  as  they  would  have  in  other  grain  crops.  With  regard  to  the 
crop  which  had  been  on  the  ground  a  year  before,  it  was,  in  the  majority 
of  cases,  corn  where  the  preceding  crop  could  be  determined,  about  o5_ 
per  cent  corn,  about  35  per  cent  oats,  about  7  per  cent  wheat,  and  about 
2  per  cent  rye.  This  would  indicate  that  if  there  is  any  importance  to 
be  placed  upon  the  sequence  of  crops  that  the  bugs  are  more  likely  to 
infest  fields  which  have  been  j)reviously  in  corn  stalKs.  It  seems  prob- 
able, however,  that  this  sequence  is  simply  a  result  of  the  ordinary 
sequence  of  farm  crops,  wheat  very  commoidy  following  corn.  It  would 
seem  by  the  records  in  some  cases  that  there  was  a  strong  probability 
that  bugs  hibernate  in  corn  stalks,  and  it  would  seem  wise  to  consider 
these  a  probable  source  of  danger.  In  regard  to  the  method  of  hiber- 
nation the  record  shows  that  practically  in  every  instance  there  was 
some  kind  of  shelter  within  a  very  short  distance  of  the  infested  fields, 
and  the  evidence  all  points  toward  the  movement  of  the  bugs  directly 
from  such  shelter  into  adjacent  fields,  and  in  many  cases  without  even 
necessitating  the  taking  to  flight  In  a  great  majority  of  cases,  90  per 
cent  or  more,  the  fields  were  directly  adjacent  to  hedges  or  thickets  or 
timber  belts,  and  in  75  per  cent  Osage  orange  hedges  were  the  most 
available  shelter.  In  about  13  i)er  cent  of  the  cases  the  evidence  showed 
hibernation  in  grass  or  weeds,  and  in  some  of  these  cases  there  could 
scarcely  be  a  doubt  that  the  hibernating  bugs  Avere  protected  in  a  heavy 
growth  of  grass  or  weeds,  and  that  they  moved  from  these  directly  into 
the  adjacent  grain  fields.  These  observations,  while  of  course  simply 
duplicating  what  has  been  recognized  before,  seem  to  show  very  forci- 
bly the  importance  of  destroying  the  rubbish  alongside  of  the  fields, 
where  chinch  bugs  have  been  present,  as  a  means  of  protection  for  the 
following  season.     If  new  in  any  respect  it  is  in  that  they  indicate  so 
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clearly  tlie  hiberuatiou  of  bugs  directly  adjaceut  to  the  fields  they  infest 
later.  The  fact  that  certain  fields  almost  identical  in  conditions  where 
stubble,  corn  stalks,  and  other  rubbish  were  burned,  were  very  free  from 
bugs,  while  others  not  burned  were  badly  infested  this  season,  is  strong- 
confirmation  of  this  view. 

In  about  90  j)er  cent  of  the  infested  fields  examined  the  ground  was 
high  and  in  all  cases  had  been  extremely  dry  during  the  preceding  fall 
and  spring.  In  about  80  per  cent  the  fields  were  hilly  and  ridged,  and 
in  most  cases  the  damage  was  first  apparent  upon  the  higher  portions 
of  the  fields,  the  exceptions  to  this  rule  being  in  the  case  of  fields 
which  had  evidently  become  infested  from  bugs  hibernating  in  slough 
grass  or  weeds  occurring  in  lower  places,  and  it  must  be  noted  here 
that  even  these  places  were  comparatively  dry  during  the  twe4ve 
months  preceding  the  damage  of  the  present  season.  The  character 
of  the  soil  does  not  seem  to  have  been  of  so  much  importance  in  deter- 
mining the  distribution,  as  we  find  a  nearly  equal  distribution  of  cases 
between  black  loam,  clay  loam,  and  sandy  soils;  but  on  the  whole  the 
soils  most  infested  were  rather  light  and  friable  soils,  even  the  clay 
soils,  where  abundant,  being  of  a  rather  light  and  in  some  cases  sandy 
character.  As  to  the  distribution  in  the  State  with  reference  to  crop 
distribution,  the  counties  most  infested  are  those  in  which  there  has 
been  a  pretty  continuous  growth  of  small  grains — wheat,  rye,  and 
barley — but,  as  will  be  seen  by  comparing  the  chinch-bug  distribution 
with  crops  by  the  annexed  tables,  the  distribution,  instead  of  being  for 
those  counties  where  spring  wheat  was  the  si^ecial  crop,  are  those  in 
which  fall  wheat  or  rye  constitutes  the  special  grain  crops.  I 

The  infested  area  runs  across  various  geological  formations  from  Silu- 
rian to  Carboniferous,  and  clearly  bears  no  reference  to  soils  in  this 
regard;  but  from  the  fact  that  this  area  is  in  large  part  covered  with 
glacial  deposit  the  geological  horizon  is  of  little  consequence. 

It  may  be  noted  that  the  principal  centers  of  injury  are  the  divides 
and  blufty  sections  adjacent  to  the  river  valleys  of  the  Des  Moines, 
Skunk,  Iowa,  Cedar,  and  Wapsipinicon  rivers  and  also  along  the  Mis. 
sissippi. 

It  will  be  noticed  that  practically  all  the  damage  occurring  in  the 
southeast  quarter  of  the  State  and  reference  to  the  table  of  crop  sta- 
tistics will  show  that  the  counties  Decatur,  Wayne,  Appanoose,  Monroe, 
Mahaska,  Keokuk,  Jefferson,  Henry,  Des  Moines,  Van  Buren,  Lee, 
Louisa,  and  Muscatine  are  the  most  important  fall-wheat  districts, 
while  for  spring  wheat  and  barley  the  northwest  counties  of  the  State, 
especially  Kossuth,  Emmet,  Dickinson,  Osceola,  Lyon,  Sioux,  O'Brien, 
Clay,  Palo  Alto,  Plymouth,  Cherokee,  Buena  Vista,  and  some  others  are 
the  important  spring- wheat  districts,  and  in  none  of  these  were  chinch 
bugs  present  in  sufficient  numbers  so  that  they  were  reported.  It  would 
seem,  therefore,  that  the  popular  idea  that  chinch  bugs  aftect  spring 
wheat  rather  than  fall  wheat  is  due  to  the  fact  that  their  injuries  are 
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more  uppaient  because  of  the  earlier  ripening  of  the  fall  wheat  and  in 
reality  the  growing  of  fall  wheat  has  a  greater  tendency  to  favor  their 
increase. 

Finally,  the  most  important  factors  in  the  cliiucli-bug  outbreak  this 
season  seems  to  have  been  the  extended  dry  period  of  preceding  autumn 
and  spring,  shown  by  precipitation  charts,  the  cultivation  of  fall  wheat, 
rye,  and  in  some  cases  barley,  and  the  abundant  Osage-orange  hedges 
as  convenient  places  of  hibernation. 

It  seems  safe  to  conclude  that  for  Iowa,  with  the  present  system  of 
agriculture,  chinch-bug  outbreaks  over  the  State  at  large  are  not  likely 
to  be  of  very  frequent  occurrence,  but  that  in  sections  where  wheat,  rye, 
and  barley  are  grown  extensively  and  for  a  series  of  years  in  succession 
chinch-bug  outbreaks  must  be  expected  and  prepared  for. 

1  am  satisfied  that  the  chinch  bug  can  be  controlled,  but  that  farmers 
should  not  depend  upon  any  one  method  of  treatment,  and  especially 
not  upon  an}'  that  is  to  be  adopted  only  where  serious  damage  is  actu- 
ally occurring,  though  even  then  prompt  and  vigorous  measures  may 
save  a  large  part  of  the  crojis. 


THE  HIBERNATION  OF  THE  CHINCH  BUG. 

By  C.  L.  Marlatt. 

In  nearly  every  account  of  the  chinch  bug  which  I  have  seen,  stress 
has  been  placed  on  the  hibernation  of  the  adult  in  rubbish  of  any  sort, 
such  as  the  thick  matted  grass  of  headlands  and  unmown  places,  ])iles 
of  corn  fodder,  hay  piles,  or  about  haystacks,  dried  leaves  under  trees, 
l)arti('ularly  in  hedgerows,  or  in  any  other  like  situation.  In  the  course 
of  very  careful  and  extended  investigations  carried  on  in  Kansas  dur- 
ing a  year  of  excessive  chinch-bug  abundance  I  failed  entirely  to  find 
any  basis  for  the  above  sui)f)osition.  llepeated  careful  search  through- 
out the  late  fall  and  winter  failed  to  discover  a  single  living  chinch  bug 
in  any  such  situations,  even  when  such  supposedly  favorable  hibernating 
conditions  occurred  in  and  adjoining  fields  which  were  alive  with  chinch 
bugs  late  in  the  fall.  The  only  writer  who  seems  to  have  thrown  any 
doubt  on  the  commonly  accepted  ideas  as  to  hibernation  is  Prof.  Forbes, 
who,  in  his  First  Report  as  State  Entomologist  of  Illinois  for  the  year 
1882  (p.  37),  refers  to  the  fact  that  although  he  made  very  careful  search 
for  hibernating  adults  in  September,  October,  and  IS^ovember  of  that 
year,  he  failed,  as  I  did,  to  find  them  in  any  of  the  situations  which 
they  were  supposed  to  frequent.  He  mentions  examining  matted  grass 
ill  fields,  rubbish  in  corn  fields,  leaves  under  hedgerows,  etc.,  without 
discovering  a  single  specimen  in  these  situations,  although,  as  he  states, 
they  afforded  every  tenq)tation  to  hibernating  insects,  and  many  other 
S])ecies  occurred  abundantly.  Where  the  actual  hibernation  takes 
place  Prof.  Forbes  says  he  was  unable  to  determine. 
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Failing  to  find  tliem  in  the  sitnations  noted,  I  carried  the  examina- 
tion further,  and  finally  discovered  what  is  probably  the  normal  hiber- 
nating place  of  the  chinch  bug  in  the  dense  stools  of  certain  of  the 
wild  grasses,  such  as  the  blue  stem  and  other  sorts,  perhaps  including 
tame  varieties,  which  incline  to  the  stooling  habit.  Toward  the  last  of 
September  the  chinch  bug  begins  its  autumnal  flight,  and  very  shortly 
thereafter  disappears  entirely  from  the  cornfields.  In  this  flight  it 
frequently  goes  some  distance  from  the  fields  which  it  has  infested, 
and,  finding  in  these  grass  stools  favorable  situations,  works  its  way 
well  down  into  the  stool,  almost  or  quite  below  the  general  surface  of 
the  ground.  In  these  situations  only  were  chinch  bugs  found  during 
the  winter,  and  so  numerously,  that  a  single  stool  of  grass  would  con- 
ceal hundreds  of  the  insects.  By  tearing  the  grass  apart  the  hibernat- 
ing bugs  would  be  found  massed  between  the  stalks,  well  down  into 
the  earth,'  as  thickly  as  they  could  force  themselves  into  the  crevices. 
The  matted  grass  between  the  stools,  which  furnished  considerable  pro- 
tection, did  not  harbor  a  single  chinch  bug.  So  marked  is  this  hiber- 
nating habit,  that  it  is  reasonable  to  infer  that  it  is  the  normal  and 
ancient  one  of  the  species,  the  natural  food-plant  of  which,  before  the 
advent  of  settlement  and  the  growth  of  the  cereals,  must  have  been 
some  of  our  native  grasses. 

Under  date  of  October  8,  1883,  Dr.  Lintner  gives  an  account  of  the 
chinch  bug  in  the  Albany  Argus  (republished  in  the  Country  Gentle- 
man of  October  18),  recording  some  personal  observations  in  which  he 
seems  to  have  come  very  close  to  the  true  facts,  without,  however,  recog- 
nizing their  importance,  and  ignoring  them  altogether  in  the  general 
account  of  the  insect  in  his  second  report,  published  some  time  after. 
Dr.  Lintner  says  that  in  a  field  of  timothy  badly  infested  with  the 
insect  he  found  them  October  5,  6,  1883,  collecting  in  dense  masses  a 
few  inches  in  diameter  on  the  ground  and  on  the  sunny  side  of  fur- 
rows running  about  like  ants  and  elsewhere  ''concealed  among  the 
roots  near  to  and  about  the  bulbs,  on  which  they  seemed  mainly  to 
feed."  The  insects  may  here  have  been  just  beginning  to  enter  the 
timothy  stools  for  hibernation,  although  the  denser  stools  of  the  wild 
grasses,  where  available,  would  probably  be  selected  in  preference. 

In  s])ite  of  my  utter  failure  to  find  them  in  the  winter  quarters  ordi- 
narily designated  and  the  similar  experience  recorded  by  Prof.  Forbes, 
the  reports  of  actual  observations  by  others  can.not  be  ignored,  and  it 
IS  probable  that  where  grass  stools  are  insufticient  or  wanting  the  chinch 
bug  can  and  does  hibernate  more  or  less  successfully  in  some  of  the 
other  situations  cited,  but  I  am  convinced  that  this  is  never  done 
except  of  necessity. 

This  peculiarity  of  hibernation  has  an  important  bearing  on  one  of 
the  common  recommendations  as  to  remedies,  namely,  the  burning  or 
clearing  up  of  all  loose  rubbish  about  farms,  particularly  the  matted 
grass  in  fence  corners  and  on  headlands  and  leaves  in  hedgerows- 
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Kecoinmeiidatioiis  have  even  ^one  so  far  as  to  suggest  the  removal  of 
hedges  to  prevent  chinch  bugs  using  these  as  favorable  locations  for 
hibernation.  All  such  measures  seem  to  be  of  comparatively  little 
value  uuder  the  circumstances.  Knowing  that  the  chinch  bug  nor- 
mally selects  grass  stools  for  its  winter  retreat,  the  burning  over  of 
such  grass  land  would  immediately  suggest  itself  as  an  effective  means 
of  destroying  the  insect,  and  in  a  measure  such  action  is  advisable. 
To  be  at  all  successful,  however,  the  burning  should  be  done  after  a 
prolonged  dry  spell,  so  that  the  heat  will  penetrate  well  into  the  stools, 
otherwise  many  of  the  insects  will  escape  because  of  being  so  deeply 
buried  between  the  stalks  and  partly  protected  by  earth  and  moisture. 
The  burning  should  preferably  be  done  during  midwinter  and  after  a 
succession  of  warm  days,  which  might  result  in  the  emergence  of  the 
bugs  from  their  deeper  recesses  under  the  influence  of  light  and 
warmth.  Early  burning — 'that  is,  in  December  or  Januarj- — is  advisable, 
to  longer  subject  the  bugs  escaping  the  action  of  the  lire  to  the  destruc- 
tive agency  of  the  winter  storms,  which  should  have  good  effect  in 
the  absence  of  the  very  great  protection  normally  afforded  by  the  grass. 

The  life-cycle  of  this  insect  for  central  Kansas  may  be  summarized  as 
follows : 

April  10-20,  spring  flight  from  hibernating  quarters  in  grass  stools 
to  wheat  fields. 

April  20-30,  in  coitu  about  the  roots  of  wheat. 

May  1-31,  deposition  of  eggs  on  wheat  roots  beneath  surface  of  the 
soil,  with  young  hatching  from  May  15  to  June  15. 

July  1-15,  maturing  of  the  first  brood,  folloMed  immediately  by  the 
midsummer  flight,  if  a  migration  of  immature  and  adult  forms  has  not 
been  previously  occasioned  by  the  harvesting  of  grain  or  the  local  fail- 
ure of  the  food  supply. 

July  15-30,  union  of  the  sexes  and  deposition  of  eggs  in  the  soil  about 
iate  corn  or  millet,  the  young  of  this  brood  appearing  in  maximum 
numbers  about  August  5. 

August  20-September  10,  maturing  of  the  second  brood  and  partial 
flight  of  same  to  late  corn-  or  other  green  crops  if  in  fields  of  corn 
already  mature  and  dying. 

September  15  to  October  15,  autumnal  flight  to  grass  lands  and  con- 
cealment in  stools  for  hibernation. 
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THE  MAPLE  PSEUDOCOCCUS. 

(  rseiidococrus  aceris  Geolf. ) 
By  L.  O.  Howard. 


^^^:: 


J'iG.  •>'A.—Pseudococcu::  aceiis :  a,  adult  females  on  leaf;  6,  j'oung  female 
and  males  on  bark — ualural  size  (original). 

There  exists  iu  parts  of  the  United  States  a  scale  upon  maple  which 
is  identical  with  a  European  species,  and  which  may  have  been 
imported  into  this  country.  It  bears  a  superlicial  resemblance  to  the 
common  cottony  maple  scale  {Pulvinaria  inmimerabilisJiiithv.),  and  is 
likely  to  be  mistaken  for  the  latter  species  at  a  harried  glaueo.  The 
latter  insect,  however,  is  very  common,  while  the  species  under  con- 
sideration is  rare,  or  at  least  has  been  rare  until  recently.  But  one 
account  of  the  insect  in  the  United  States  has  been  published,  and 
this  is  Miss  Emily  A.  Smith's  ''  Biological  and  other  notes  on  Fseudo- 
cocciis  aceris,^^  published  iu  the  North  American  Entomologist  for 
April,  1880.  This  journal  had  but  a  brief  existence  and  comparatively 
few  copies  were   published,  so  that  this   sole    account   is   practically 
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inaccessible.  Miss  Smith's  observations  were  tolerably  complete.  She 
knew  the  egg,  the  young  larva,  the  male  pupa,  the  adult  male,  and  the 
adult  female.  She  also  reared  an  interesting  parasite,  and  followed  the 
development  of  the  Pseudococcus  throughout  the  year.  Her  observa- 
tions were  made  in  Peoria,  111.,  and  she  found  the  insect  in  only  two 
localities  in  that  city  and  upou  the  hard  or  sugar  maple  alone,  Mhereas 
in  Europe  it  is  a  very  common  si)ecies,  and  occurs  also  upon  the  elm, 
linden,  and  chestnut. 

Since  the  publication  of  Miss  Smith's  article,  and  the  receipt  from 
her  of  specimens  of  this  insect  as  well  as  its  jiarasite,  the  species  has 
never  been  received  at  this  office,  although  many  hundreds  of  send- 
ings  of  Coccida?  of  many  forms  and  from  very  many  parts  of  the 
country  have  come  in.  This  fact  alone  fixes  the  rarity  of  the  species. 
It  is  possible  that  it  has  been  more  abundant  than  this  fact  would 
indicate,  and  that  it  has  been  mistaken  by  casual  observers  for  the 
cottony  uuiple  scale.  This,  however,  is- hardly  likely,  since  the  latter 
insect  is  one  of  the  species  most  commonly  received  at  the  office.  As 
has  happened  so  many  times  with  other  comparatively  rare  insects, 
the  maple  Pseudococcus  has  suddenly  become  a  species  of  more  or  less 
importance,  and  during  the  present  season,  after  a  lapse  of  fourteen 
years,  we  have  received  it  from  four  ditierent  localities,  each  time  with 
reports  of  abundance. 

The  first  receipt  was  from  Mr.  John  G.  Jack,  of  the  Arnold  Arbore- 
tum, who  writes  me  that  the  species  is  very  abundant  in  some  locali- 
ties in  the  vicinity  of  Jamaica  Plain,  Mass.  (five  miles  southwest  of 
Boston),  and  in  some  parts  of  Brookline,  particularly  on  some  tine  old 
sugar  maples  on  the  estate  of  Prof.  C.  S.  Sargent.  Specimens  were 
sent  by  Mr.  Jack,  under  date  of  July  21,  and  consisted  of  full-grown 
females  bearing  eggs,  upon  maple  leaves.  The  second  receipt  was 
through  the  American  Florist,  at  Chicago,  from  Rea  Bros.,  of  Norwood 
Kurseries,  Norwood,  INlass.  Norwood  is  fifteen  miles  southwest  from 
Boston.  Rea  Bros,  sent  si^ecimens  upon  the  bark  of  majile,  and  wrote 
that  the  maple  from  which  the  bark  was  taken  had  the  main  trunk 
and  many  branches  covered  with  the  insect,  and  that  it  was  spreading 
to  other  maple  trees  near  by.  The  third  receipt  was  from  Prof.  \V.  G. 
Johnson,  of  the  State  Laboratory  of  National  History,  at  Champaign, 
111.,  who,  under  date  of  August  29,  sent  specimens  and  wrote  that  he 
had  received  them  on  the  leaf  of  a  sugar  maple  from  Mount  Carmel, 
111.  Mount  Carmel  is  175  miles  southeast  of  Peoria,  the  locality  in 
which  Miss  Smith  originally  studied  the  species.  The  fourth  receipt 
was  from  Prof.  L.  F.  Kinney,  Horticulturist  and  Ac'ting  Botanist  of 
the  Rhode  Island  Experiment  Station  at  Kingston,  R.  I.  He  sends 
specimens  of  the  females  on  maple  leaves  under  date  of  September  17, 
stating  that  his  attention  had  been  called  to  theui  several  times  during 
the  i)resent  season,  and  that  he  had  supposed  them  to  be  identical  with 
the  ordinary  cottony  maple  scale.      It  is  <iuite  within  the  bounds  of 
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])r(»l)al)i]ity  that  the  insert  is  much  more  widely  distributed  thau 
the  records  indicate,  and  that  it  has  not  been  more  often  recorded  on 
account  of  its  strong  resemblance  to  the  cottony  maple  scale.  Almost 
any  observer,  no  matter  how  familiar  he  might  be  with  scale-insects, 
w<mld  mistake  the  species  without  careful  examination.  It  must  be 
stated  further  that  in  her  paper.  Miss  Smith  wrote  that  she  had  learned 
through  J.  D.  Putnam,  of  Davenport,  Iowa,  that  Dr.  S.  S.  Rathvon,  of 
Lancaster,  Pa.,  had  found  the  species  upon  hard  maple  in  that  city. 
An  egg-mass  was  furnished  to  Miss  Smith,  and  she  judged  it  to  be  the 
same.  This  record,  however,  is  not  a  positive  one  as  Miss  Smith  does 
not  seem  to  have  seen  the  insect  itself. 

In  view  of  this  apparent  increase  of  the  species,  it  will  be  well  to 
review  in  brief  its  life  history,  especially  as  Miss  Smith's  paper  is  diffi- 
cult to  consult.  The  different  stages  of  the  insect  have  been  carefully 
figured,  and  will  give  a  better  idea  of  its  appearance  than  any  descrip- 
tion. 


-Pseudococcus  aceris:  a,  adult  female;  b,  anteuua  of  same;  c,  adult  male;   d,  young  larva; 
e,  aDtenna  of  same — a,  c,  d,  greatly  enlarged;  b,  e,  still  more  enlarged  (original). 

The  insect,  as  it  occurs  upon  the  leaves  in  summer,  appears  as  an 
oval  mass  of  powdery,  slightly  stringy,  white  wax  about  a  quarter  of 
an  inch  long  and  a  littleless  in  width  (Fig.  23  a).  This  masiscontains  the 
body  of  the  adult  female  and  her  eggs.  The  female  herself  occupies 
the  anterior  end  of  the  mass  and  her  body  constitutes  about  one-fourth 
of  its  bulk  (Fig.  24  a).  She  is  light  yellow  in  color,  about  5'"™  long  by  •>""" 
in  diameter;  the  upper  surface  of  the  body  is  covered  with  numerous 
spinnerets,  which  are  more  dense  at  the  posterior  extremity,  and  inter- 
spersed with  short  spines  which  are  somewhat  longer  at  the  posterior 
end.     The  anteimie  are  0-jointed  (Fig.  24  Z>),  joint  9  longest,  joints  3-5 
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sub-equal  and  each  somewhat  shorter  than  9.  Joints  0-8  are  also  sub- 
equal  in  length,  any  two  of  them  together  being  a  little  longer  than 
joint  9.  The  tarsi  are  rather  more  than  one  third  the  length  of  the 
tibije  and  the  claws  are  uuidentate  at  apex.  The  digitules  are  appa 
reutlj^  capitate ;  the  ano-genital  ring  is  punctate  and  bears  six  long  hairs. 

The  eggs,  which  are  found  very  numeronsly  m  the  waxj-  secretion, 
are  from  0.3  to  0.4"""  long  and  about  half  as  wide;  they  are  light  yel- 
low in  color.  It  may  be  stated  here  that  there  is  something  radically 
wrong  about  all  of  Miss  Smith's  measnrements,  the  cause  of  which  cau 
not  be  satisfactorily  guessed  at.  The  egg,  for  instance,  she  says  is  from 
5  to  0"'"'  long  and  from  3  to  4"'"'  wide.  Even  on  the  supposition  that 
she  meant  tenths  of  millimeters  instead  of  millimeters,  her  meas- 
urements would  still  be  too  large. 

The  female  larva  is  i^ale  yellow,  elongate  oval,  tapering  gently 
towaid  each  end.  The  aiitennse  are  (vjointed,  joint  0  about  as  long 
as  the  three  preceding  ones  combined,  joint  2  somewat  louger  than  any 
of  the  following  three,  each  of  Avhich  gradually  shortens  from  2  to  4. 
The  eyes  are  dark  purplish.  The  head  in  front  of  the  antennic  bears 
four  slender  hairs.  There  is  one  short  spine  just  in  front  of  each  eye, 
three  similar  spines  each  side  of  the  prothorax,  and  one  on  each  side  of 
all  the  remaining  segments.  The  anal  lobes  bear  two  or  three  short 
hairs  or  spines  and  one  long  bristle. 

The  male  larva  is  reddish  yellow  in  color.  The  adult  male  is  also 
red,  and  is  shown  in  detail  at  Fig.  24  c. 

When  the  eggs  hatch,  the  young  larva^  remain  upon  the  leaf,  unless 
this  should  be  too  crowded,  when  they  crawl  down  the  petiole  and 
seek  food  from  some  healthier  leaf.  The  male  larvai,  on  reaching  full 
growth,  become  restless  and  wander  about  over  the  trunks  and  limbs 
of  the  trees  for  from  seven  to  ten  days  ( Fig.  23  &),  and  finally  secrete  them- 
selves beneath  the  roughened  outside  bark  of  the  tree  and  transform 
to  pupa.  In  about  fifteen  days  the  perfect  male  issues  from  one  end  of 
the  M^axy  cocoon.  l>y  this  time  the  females  have  become  mature,  have 
left  the  leaves  and  wander  about  the  limbs  or  trunk.  Here  they  are 
sought  by  the  males.  The  growth  of  the  female  thereafter  is  rai)id, 
and  she  soon  settles  u])on  the  underside  of  the  leaf.  In  this  stage  the 
females  seldom  crowd  the  leaf,  and  JVIiss  Smith  states  that  not  more 
than  three  or  four  remain  upon  a  single  leaf.  In  the  specimens  sent  us 
by  Mr.  Jack,  however,  we  have  counted  as  many  as  thirteen  on  the  under 
side  of  a  single  leaf.  The  waxy  secretion  soon  becomes  very  dense,  and 
the  eggs  are  pushed  out  into  it,  both  secretion  and  luimber  of  eggs 
increasing  i)roi)ortionately,  and  the  number  of  eggs  i-anging  from  500 
upward.    The  body  of  the  female  gradually  shrivels. 

Miss  Smith  found  that  there  are  three  generations  each  year.  Through 
the  winter  months  the  larvic  are  to  be  found  in  the  crevices  of  the 
bark,  on  the  trunk,  and  at  the  base  of  the  larger  limbs.  During  the 
warm  days  of  winter  they  crawl  out  and  are  quite  active.     They  make 
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a  lining'  in  tlie  crevices  of  the  waxy  secretion,  and  remain  there  the 
greater  part  of  the  time  from  October  until  May.  They  also  convert 
the  empty  cocoons  of  Chrysopa  into  i)laces  of  resort  and  concealment. 
Tlie  second  brood  is  hatched  in  June  and  the  third  in  August,  audit 
is  from  mature  females  of  the  third  brood  that  the  young  issue  which 
winter  over.  It  is  worthy  of  note  that  the  young  of  each  generation 
possess  the  habit  of  migrating  to  the  trunk  of  the  tree.  In  the  early 
generations,  however,  this  is  only  for  a  short  period,  while  the  young 
of  the  last  generation,  as  Just  stated,  pass  the  winter  on  the  trunk.  A 
short  time  before  the  males  enter  the  pupa  state  both  sexes  wander 
up  and  down  the  trunk  and  larger  branches  for  a  few  days;  the  males 
make  their  cocoons,  and  the  females  repair  to  the  leaves,  where  they 
become  stationary. 

Natural  enemies. — Miss  Smith  found  that  the  female  is  frequently 
parasitised  about  the  time  of  oviposition  b}'  a  minute  chalcidid,  for 
which  she  erected  the  new  genus  Acerophagus  and  the  new  species 
coccois.  As  pointed  out  by  the  writer  in  the  Annual  Eeport  of  the 
Department  of  Agriculture  for  1880,  p.  361,  this  species  belongs  to 
Foerster's  genus  Ehopus,  and  the  species  is  redescribed  and  reflgured 
at  that  place  and  upon  Plate  xxiv,  at  Figure  2.  The  only  European 
species  of  this  genus  Ehopus  {R.  le.staceus)  is  a  parasite  of  Lecanlum 
racemosns  Eatz.  This  insect  was  the  smallest  encyrtine  known  up  to 
the  time  when  Miss  Smith  bred  R.  coccois.  The  European  species 
is  0.(3"""  long,  while  R.  coccois  is  0.55"""  in  length.  It  is  interesting 
to  note  that  the  only  other  Ehopus  which  has  since  been  reared  was 
bred  by  Mr.  Coquillett  from  his  Pseudococciis  yucac  from  California. 

Miss  Smith  also  found  a  Syrphns  larva  feeding  upon  the  young 
bark-lice,  while- from  the  puparium  of  this  larva  she  reared  a  chalcidid 
which  she  stated  to  be  a  species  of  Eulophus.  Three  ladybirds  {Hyper- 
aspis  siijnata,  Chilocorus  hivulnerus,  and  Anatis  15-punctatus)  were 
found  feeding  upon  the  bark-lice,  and  a  species  of  Chrysopa  was 
engaged  in  the  same- work. 

Among  the  specimens  sent  us  by  Mr.  Jack  a  syrphid  larva  Avas  also 
found,  from  which  the  adult  was  reared.  It  proved  to  be  Baccha  fasci- 
pennis  Wied.,  and  from  the  puparium  of  the  Baccha  was  reared  a 
si)ecies  of  Pachyneuron,  which  may  be  the  insect  referred  to  by  Miss 
Smith  as  a  species  of  Eulophus.  On  the  larva?  received  from  Mr. 
Jack,  Hyperaspis  signata  was  also  found  to  be  feeding. 

Identity  of  tlie  species. —  While  there  seems  little  doubt  that  the  insect 
which  we  have  received  the  present  season  is  identical  with  that 
described  by  Miss  Smith,  there  still  remains  some  doubt  that  it  is  the 
Psendococcus  aceris  of  Geoffroy,  unless  Signoret's  description  of  the 
latter  should  prove  to  be  inaccurate  in  certain  points.  Thus,  with  oar 
American  form,  all  the  stages  of  tlie  male  are  red,  while  the  female  larva 
and  all  stages  of  the  female  remain  yellow  through  life.  Signoret 
described  the  European  species  as  red  or  reddish-yellow,  without  dis- 
tinguishing between  male  and  female.     The  adult  male,  by  the  way, 
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was  unknown  to  Signoret.  The  description  of  the  European  Pseu- 
dococcus  (esculi  of  Signoret  in  some  respects  more  accurately  fits  our 
si)ecies.  We  mention  these  facts  to  indicate  that  there  is  still  a  doubt; 
comparison  with  authentic  European  specimens  can  alone  settle  the 
question. 

Rcmcdie.s. — Should  this  insect  become  so  abundant  as  to  threaten  the 
health  of  valuable  shade  trees  at  any  time,  the  most  effective  remedial 
work  can  be  done  during  the  winter.  It  will  consist  in  scraping  the 
bark  of  the  trunk  and  larger  branches  and  applying  some  oily  insecti- 
cide. Miss  Smith  found  by  practical  experience  that  a  wash  composed 
of  3  gallons  water,  ^  pound  white  hellebore,  and  1  teaspoonful  carbolic 
acid,  put  on  with  a  white-wash  brush  during  the  warm  days  of  winter 
and  early  spring,  was  effectual. 

Occurrence  of  the  insect  in  England. — In  The  Entomologist's  Monthly 
Magazine  (vol.  xxvi,  p.  153)  Mr.  J.  W.  Douglas  describes  Pseudo- 
coccus  aceris  and  refers  to  its  first  discovery  in  England  May  L*4,  1889, 
in  crevices  of  the  bolls  of  lime  trees.  Douglas  refers  to  Com  stock's  and 
Miss  Smith's  articles,  and  notes  the  discrepancy  that  the  tarsus  of  the 
female  imago  is  stated  to  be  only  half  as  long  as  the  tibia,  whereas  Sig- 
noret says  the  tibia  is  three  times  longer  than  the  tarsus.  The  position 
of  the  ovisac  on  the  leaves,  instead  of  on  the  trunks  of  the  trees,  also 
deviates  from  the  habit  of  European  examples,  "  but,"  says  Douglas, 
''this  may  not  have  been  the  general  habit;"  a  supposition  which  is 
not  verified  by  this  summer's  observations.  He  also  refers  to  the 
occurrence  of  a  dipterous  larva  in  the  female  ovisac.  The  adult  was 
not  reared. 


NOTES  ON  COTTON  INSECTS  FOUND  IN  MISSISSIPPI. 

By  Wm.  H.  Ashmead. 
rContinued  from  Insect  Life,  vol.  vii,  p.  29]. 
ORDER  HYMENOPTERA. 

Various  kinds  of  bees  and  wasps  are  found  quite  ijlentifully  in  the 
blossoms  of  cotton  and  materially  aid  in  pollenization.  A  long  list  of 
names  could  be  furnished,  but  as  no  special  effort  was  made  in  this 
direction,  I  shall  confine  myself  here  to  recording  my  observations  on 
such  predaceous  and  parasitic  forms  as  were  brought  directly  under 
my  notice. 

Several  distinct  species  of  digger-wasps  of  the  family  LarridjB  were 
observed  in  the  cotton  fields,  searching  eagerly  for  grasshoppers, 
crickets,  locusts,  etc.,  with  which  to  provision  their  cells.  Among  these 
the  most  common  were  Tachytes  obscurus  Or.,  T.validus  Cr:,  and  Tacluj- 
sphex  terminatus  Smith.  The  last  was  observed  twice  dragging  off'  a 
small  immature  cricket  [Nentobfus  sp.). 
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The  habits  of  tlie  different  species  m  the  family  Sphecidae  are  varied ; 
some  preying-  upon  spiders;  others  on  crickets,  locusts,  grasshoppers, 
cockroaches,  etc.,  while  still  others  prey  upon  cut-worms  or  other  lepi- 
dopterous  larvae.  A  large  black  digger-wasp  belonging  to  the  genus 
Sphex  was  observed  carrying  oft"  a  specimen  of  the  cotton  locust.  Ore  he 
lim  Kin  gossypii. 

The  blue  digger-wasp  (Chlorion  coeruleum  Dr.)  is  a  common  species  in 
all  cotton  fields  and  preys  upon  difterent  species  of  crickets  belonging  to 
the  genus  tlryllus. 

The  blue  mud-dauber  {Chalyhion  coeruleum  Linn.)  was  also  common. 
I  examined  several  nests  built  on  the  rafters  of  a  cotton-gin  shed  and 
found  they  were  almost  entirely  filled  with  the  large  green  spider, 
Oxyopes  inrUlans,  so  common  on  cotton. 

The  common  mud-dauber  {Pelopoeus  cenientarius  Dr.)  was  quite  plen- 
tiful in  the  cotton  fields,  busily  engaged  in  catching  difterent  spiders. 
From  one  of  its  nests  I  obtained  no  less  than  thirteen  distinct  species 
of  spiders,  although  the  most  common  of  these  was  the  Oxyopes  viridans 

The  Philadelphia  digger-wasp  [Isodontia  pliiladelphica  St.  Farg.), 
although  by  no  means  common,  was  occasionally  seen  on  cotton.  It 
preys  upon  the  cricket,  (Ecanthus  fasciatus  Fitch. 

AmmopMla pictlpennis  Walsh,  A.  vulgaris  Or.,  and  A.  gryphus  Smith 
were  also  frequently  met  with  in  cotton  fields,  and  I  feel  satisfied  all 
prey  on  difterent  lepidopterous  larvai  found  on  the  cotton. 

In  the  family  Pompilidie  four  species  were  common,  viz.,  Pompilus 
pMladelpMca  St.  Farg.,  P.  americanus  Beauv.,  P.  tropicus  Linn.,  and 
P.  (vthiope  Cr.     All  are  predaceous  on  spiders. 

The  services  performed  by  the  species  belonging  to  the  family  of 
paper-making  wasps,  or  Vespidne,  to  the  farmer,  fruitgrower,  and 
planter  have  never  been  thoroughly  appreciated,  and  I  am  astonished 
to  find  so  little  in  our  literature  concerning  them.  In  many  cases  the 
services  performed  by  these  wasps  are  much  more  valuable  than  those 
of  the  true  parasitic  Hymenoptera,  the  ichneumon -flies,  chalcis-flies, 
etc.,  and  almost  any  one  with  a  little  observation  of  his  own  can  readily 
substantiate  this  fact.  The  food  of  the  young  wasps  is  composed 
almost  entirely  of  chewed-up  caterpillars  and  other  destructive  insects, 
and  supplied  to  them  by  either  the  worker  or  female  wasp. 

The  following  species  were  observed  in  the  cotton  fields : 

The  large-ringed  wasp  {Polistes  annularis  Linn.).  This  is  one  of  the 
largest  species  in  oar  fauna,  and  is  common  in  the  whole  cotton  belt. 
On  August  14  I  saw  one  of  these  large  wasps  seize  a  small-sized  cotton 
worm,  fly  off  with  it  to  a  neighboring  bush,  and  then  deliberately  chew 
it  up  into  small  fragments,  after  which  it  flew  away  to  its  nest. 

The  Oanadian  wasp  {Polistes  canadensis  Linn.).  A  smaller  species 
than  the  preceding,  but  bearing  a  slight  resemblance  to  it,  was  also 
observe<l  chewing  up  a  caterpillar,  but  the  name  of  the  caterpillar  was 
not  ascertained. 
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The  valorous  wasp  {Polistes  hellicosa  Cr.).  This  species  builds  its 
nests  in  the  old  worm-fences  inclosing  cotton  and  corn  fields.  Many 
specimens  were  observed  carrying  off  small  rounded  white  particles, 
composed  evidently  of  the  chewed-up  fragments  of  some  larva. 

The  potter- wasps  of  the  family  Eumenid;e  build  cells  formed  of  clay, 
or  claj^  and  sand  mixed,  attached  to  twigs  or  leaves,  or  occupy  the  old 
deserted  cells  of  other  wasps  and  bees.  These  they  fill  usually  with 
]ei)idopterous  or  coleopterous  larvae,  which  they  first  paralyze  with 
their  powerful  sting,  for  the  subsistence  of  their  young. 

Three  species  were  not  uncommon  flying  about  the  cotton :  The  four- 
toothed  potter  wasp  [Monohia  quadridens  Linn.)  was  frequently  seen  to 
carry  off  cutworms,  and  probably  preys  upon  the  cotton  worm  and  boll- 
worm.  Odynenis  con/onnis  Sauss.  and  O.fuJripes  Sauss.  were  also  cap- 
tured preying  upon  small  lepidopterous  larvic. 

There  can  be  no  longer  any  doubt  of  the  important  role  played  by 
many  species  of  ants  in  the  destruction  of  some  of  our  more  injurious 
insects,  and  while  it  is  doubtful  whether  all  of  the  species  recorded 
below  will  attack  and  destroy  large  and  vigorous  caterpillars,  most  of 
them  do,  however,  destroy  those  which  are  diseased  or  injured,  as  well 
as  immense  numbers  of  fresh  pupte  and  eggs.  The  species  taken  and 
observed  by  me  were  as  follows : 

The  Pennsylvania  wood  ant  {Camponotus  pennsylvanicus  DeG.). 
Observed  only  on  low  damp  places  contiguous  to  a  wood,  and  never 
found  in  the  middle  of  the  fields  or  on  high  dry  soil  far  away  from 
timber.     It  is  doubtful  whether  it  ever  attacks  caterpillars. 

The  chestnut-colored  ant  ( Camponotus  castaneus  Latr.).  Occasionally 
seen  with  the  former,  but  no  observations  on  its  habits  were  made. 

The  honey-yellow  ant  ( Camponotus  melleus  Say.).  Common  in  several 
fields,  the  formicaries  being  built  in  the  ground,  but  although  common 
on  the  cotton,  running  up  and  down  the  stems  and  over  the  leaves,  I 
never  discovered  upon  what  it  fed. 

The  coal-black  ant  ( Monomorium  carbonarium  Smith).  Twice  observed 
feeding  upon  the  pupa  of  the  cotton  worm  and  once  on  the  bollworm. 
I  first  observed  these  ants  August  11  destroying  an  Aletia  pupa  which 
had  webbed  up  on  a  leaf  of  the  cocklebur.  It  was  fairly  covered 
with  from  40  to  50  individuals,  and  I  have  no  reason  to  believe  the 
chrysalis  was  injured  before  the  ants  attacked  it. 

The  grooved-faced  ant  {Sol€no}}sis  geminata  Fabr.).  August  3  I  took 
numerous  specimens  feeding  on  the  pupa  of  a  bollworm,  and  August 
14  it  was  observed  destroying  the  eggs  of  this  same  moth. 

Only  three  species  belonging  to  the  family  Proctotrypida?  were  taken, 
viz.,  Goniozus  platynota'  Ashm.,  a  parasite  on  the  cotton  leaf-roller, 
Platynota  sentana;  Ceraphron  sp.,  and  Anopedias  sp.  The  last  two  are 
probably  parasitic  on  some  cecidomyiid  larva  found  on  cotton. 

A  small  black  cynipid  belonging  to  the  genus  Hexaplasta  and  closely 
allied  to  H.  zigzag  Riley,  a  common  parasite  on  Phora  aletice  Comst., 


243 

was  not  uucoiumon  on  the  leaves.  It  is  smaller  than  H.  zigzag,  with 
yellow  legs  aud  otherwise  dififerent  in  the  relative  length  of  the  antennal 
joints. 

In  the  family  Braconidne  the  little  cotton-aphis  parasite  Lysiphlehus 
testacelpes  Cr.  was  quite  plentiful  and  fairly  cleaned  the  leaves  of  this 
troublesome  plant-louse.  It  was  reared  several  times  during  July  and 
August,  aud  between  this  parasite,  the  larvie  of  syrphid  flies,  goldeu- 
eye  flies,  and  the  Coccinellidtie,  the  aphis  was  having  a  terrible  struggle 
for  existence.  Besides  the  abov^e  species  three  other  braconids  were 
captured  on  cotton  which  are  evidently  associated  with  some  injurious 
insects  found  thereon,  viz.,  Iphiaulax  triangularis  Ashm.,  Chelonus 
texanus  Cr.,  and  Microdus  sanctus  Say. 

The  following-  species  of  IclmeumonidiB  are  apparently  new : 

Zachresta  dimidiata  sp.  u. 

9  . — Length,  6.5  """.  Opatjue  black,  thickly  and  closely  punctate,  covered  with 
a  whitish  pubescence;  scape  aud  pedicel,  mandibles,  except  teeth,  palpi,  teguhv, 
anterior  and  middle  coxie  and  trochanters,  white;  flagellum  brown;  legs,  reddish- 
yellow,  the  hind  cox;e  black,  the  hiud  tibisB  at  base  and  apex  and  their  tarsi,  fus- 
cous; abdomen  from  apical  margin  of  second  segment  rufous,  the  base  black.  The 
clypeus  is  not  separated,  wings  hyaline,  the  veins  dark  fuscous,  the  areolet  sessile; 
metathorax  areolated  the  spiracles  ovate;  claws  pectinate ;  ovijiositor  very  short, 
the  sheaths  black. 

On  cotton,  Utica,  Miss.     Described  from  1  9  specimen. 
Limneria  mississippieusis  sp.  n. 

9. — Length,  6  """.  Black,  subopaque,  closely  punctate;  abdomen,  except  the 
first  and  second  segment  and  a  blotch  at  base  of  third,  rufous ;  scape  and  mandibles 
reddish-yellow;  palpi  white;  legs,  except  hind  coxjb,  ferruginous,  the  tarsi  aud  a 
spot  at  base  and  apex  of  hind  tibi;B  subfuscous;  teguhe  and  cost;B  toward  base, 
white;  wings  subfuscous,  the  venation  brown,  the  areolet  petiolate;  ovipositor 
about  one-fourth  the  length  of  abdomen. 

Taken  on  cotton  at  Utica,  Miss.     Described  from  1  $  specimen. 
Lymeon  annulicornis  sp.  n. 

9. — Length,  6.5  """i.;  ovipositor  a  little  over  1  mm.  Black;  antennje  black,  ful. 
vous  at  tips,  with  apex  of  joint  6  and  joints  7  to  12,  white;  face,  clypeus,  orbits 
above  and  below,  mandibles,  palpi,  propectus,  sides  of  collar,  a  band  on  the  inner 
margins  of  the  lateral  mesothoracic  lobes,  a  liue  on  the  axillar  ridge,  scutellum,  teg- 
ulfe  and  a  spot  beneath,  a  spot  beneath  insertion  of  hind-wings,  the  jiosterior  half 
of  the  mesosternum  connected  with  a  long  broad  band  on  middle  of  mesopleura, 
metepisterna,  metapleura,  a  large  band  including  the  acute  prominent  angles  of  the 
metathorax,  base  and  apex  of  petiole,  broad  band  at  apex  of  second  abdominal  seg- 
ment, a  narrow  transverse  band  on  middle  of  the  third  segment,  and  the  apex  of  the 
fourth,  fifth,  and  seventh  segments,  all  white,  or  yellowish-white ;  legs,  reddish-yel- 
low, the  anterior  and  middle  coxte  and  trochanters,  white;  wings  hyaline,  the 
stigma  and  venation,  dark  brown,  the  areolet  open  exteriorly. 

Taken  on  cotton  at  Utica,  Miss.     Described  from  1  9  specimen. 
Otacustes  chrysopae  sp.n. 

Male. — Length  3.2  ™">.  Black,  opaque,  finely  punctulate,  sericeous,  the  pubes- 
cence on  face  glittering  white;  cheeks,  scutellum  and  mesopleura  smooth,  snining; 
clj'peus  anteriorly,  mandibles,  two  basal  joints  of  antennae,  and  legs,  except  as  here- 
after noted,  ferruginous;  palpi,  tegulae,    anterior    coxae  and   trochanters,   middle 
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trofhanters,  aunulus  at  liase  of  liiiid  tibia-,  tibial  spurs  and  anmili  at  base  of  hind 
tarsal  joints,  white;  tip  of  hind  femora,  their  tibiae  and  tarsi,  except  already  noted, 
fuscous;  llagelluni  brown;  base  of  second  abdominal  se<;inent  and  apical  margins  of 
second  and  following  segments  narrowly  red. 

Head  transverse,  a  little  wider  than  tbe  thorax,  the  clypeus  only  separated  at 
sides,  truncate  anteriorly ;  antennje  21-Jointed,  the  tirst  and  second  flagellar  joints 
a,bout  equal,  the  following  gradually  becoming  shorter ;  thorax  subovoid,  the  sides  of 
collar  rugulose,  tlie  mesonotum  as  broad  as  long,  with  the  parapsidal  furrows  indi- 
cated by  depressions  only  anteriorly  but  not  sharply  defined ;  mesopleura  highly 
polished,  separated  from  the  mesopectus  by  a  longitudinal  crenato  furrow  and  from 
the  metapleura  by  a  row  of  coarse  punctures;  metanorum  short,  rugulose,  rather 
abruptly  truncate  behind  and  distinctly  areolated;  wings  hyaline,  the  stigma  and 
venation,  except  a  spot  at  base  of  stigma  and  the  veins  toward  base  of  wings  which 
are  white,  brownish-black ;  the  radial  cell  terminates  half  way  between  the  stigma 
and  tip  of  wing,  while  the  areolet  is  large,  pentagonal  in  position,  but  with  the  outer 
nervure  wanting;  abdomen  a  little  longer  than  the  head  and  thorax  united,  black, 
punctate,  with  the  base  of  second  segment  and  the  apical  margins  of  all  the  seg- 
ments, except  the  first,  narrowly  red ;  petiole,  or  first  segment,  U  times  as  long  as  the 
second,  shining,  bnt  with  coarse  although  shallow  punctures  on  the  dilated  portion, 
smoother  toward  base;  body  of  abdomen  sparsely  pubescent,  the  venter  ferruginous 
"with  two  longitudinal  folds. 

Habitat. — Utica,  Miss. 

Described  from  1  $  specimen,  bred  August  7,  1893,  from  the  eocoon 
of  Ghrysopa  oculata  Say. 

Otacustes  atriceps  sp.  n. 

Female. — Length  3  """. ;  ovipositor  0.8  mm.  Brownish  yellow ;  the  head,  antennae, 
from  third  joint,  and  ovipositor,  black ;  clypeus,  mandibles,  and  base  of  antenna-,  fer- 
ruginous ;  hind  tibiiB  outwardly  toward  tips  and  their  tarsi,  slightly  obscured  or 
dusky. 

Head  transverse,  a  little  wider  than  thorax,  opaque,  finely  closely  punctulate,  the 
cheeks  very  narrow,  polished,  the  face  finely  sericeous;  clyiieus  transverse,  entirely 
separated;  antenui©  25-jointed,  the  first  three  joints  of  flagellum  nearly  of  an  equal 
length,  the  following  gradually  shortening;  thorax  subovoid,  about  twice  as  long 
as  wide,  the  prothorax  at  sides  rugulose;  mesonotum  a  little  wider  than  long, 
punctulate,  opaque,  the  parapsidal  furrows  only  slightly  indicated  by  depressions 
anteriorly;  scutelluni  triangular,  smooth,  carinate  at  sides  by  the  extension  of  the 
mesothoracic  ridges;  mesopleura  smooth  on  disk  and  separated  from  the  meso- 
sternum  by  an  indistiuct  longitudinal  depressed  furrow  belovr  its  middle,  the  portion 
below  the  furrows  slightly  aciculated;  nietathorax  short,  obliquely  truncate  poste- 
riorly and  distinctly  areolated,  the  surfaceof  the  areas  more  or  less  distinctly  rugulose; 
wings  hyaline,  the  tegulie,  a  spot  at  base  of  stigma  and  veins  toward  base  of  wings, 
whitish,  the  stigma  and  veins  otherwise  dark  fuscous;  the  radial  cell  terminates 
half  way  between  the  stigma  and  tip  of  wing,  the  areolet  being  large  and  pentagonal, 
but  with  the  outer  nervure  wanting;  abdomen  ovate,  petiolate,  very  little  longer 
than  the  head  and  thorax  united,  the  petiole  polished  with  some  punctures  toward 
the  sides  of  the  dilateil  apex,  segments  two  and  three  finely  punctate,  the  follow- 
ing smooth,  impunctate. 

Habitat. — Utica,  Miss.  Described  from  1  2  specimen,  bred  August 
17,  1893,  from  the  cocoou  of  Ghrysopa,  oculata  Say. 

The  family  ChalcididjiB  is  without  doubt  the  most  extensive  in  the 
order  IIymeno])tera,  and  the  species  composing  it  are  of  incalcuUible 
value  to  the  farmer  and  fruitgrower  in  destroying  the  more  injurious 
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Insect  pests.  Mauy  species,  representing  many  genera,  are  common  on 
cotton,  the  habits  of  only  a  few  of  which  are  yet  known.  Below  I  give 
a  list  of  those  taken  by  me  in  Mississippi,  describing  such  of  them  as 
were  reared  Irom  cotton  insects,  in  order  to  complete,  as  far  as  possible, 
the  life  histories  of  these  insects. 

The  clear- winged  perilampid  {Perilampus  hyalinus  Say).  One  small 
specimen  of  this  species,  measuring  only  2'"™  in  length,  was  bred  August 
17, 1893,  from  the  cocoon  of  Ghrysopa  aUeimata  Walk.  Otliers  were 
seen  flying  about  cotton  plants.  The  species  has  also  been  bred  from 
lepidopterous  pupoe. 

Four  species  belonging  to  the  Eurytominre  were  captured  on  cotton: 
Eurytoma  sp.  9  ;  Eurytoma  sp.  $  ;  Bruchop'hagus  sp.  ^  ;  and  Isosoma 
sp.  S  .  All,  except  the  last,  are  true  parasites,  and  their  hosts  will 
probably  be  found  to  occur  on  cotton. 

The  ovate  Chalcis  (C/ta/m  ovata  Say)  was  not  unfrequently  met  with 
on  cotton.  It  is  parasitic  on  various  lepidopterous  larva  and  aids 
materially  in  destroying  the  cotton  worm  {Aletia  xylina),  from  which  it 
has  been  often  bred. 

Antigaster  mirahUis  Walsh  was  captured  in  the  act  of  ovipositing  in 
the  eggs  of  Q^cafithus  fasciatus  Fitch,  a  new  host  for  it,  while  two  dis- 
tinct species  belonging  to  the  genus  Eupelmus  were  taken  running 
over  cotton  leaves. 

The  pleasure  I  have  in  announcing  the  discovery  of  a  new  genus  in 
the  subfamily  Encyrtinfe  is  somewhat  marred  from  the  fact  that  the 
species  is  parasitic  on  one  of  the  most  beneficial  insects  we  have — a 
chrysopa-fly.  It  was  reared  from  Chrysopa  cocoons  on  cotton,  and  for 
which  I  i^ropose  the  name  Chrysopophagus. 

The  genus  may  be  readily  recognized  by  the  following  brief  diagnosis : 

Chrysopophagus  gen.  nov. 

General  habitus  of  Chiloneurus  Westw.,  the  mesonotum  with  silvery  white  hairs. 
Female. — Head,  viewed  from  in  front,  obloug,  the  eyes  obloug-oval,  bare,  convergent 
above,  the  vertex  narrowed,  the  lateral  ocelli  touching  the  border  of  eye,  antennal 
furrows  short  but  distinct;  mandibles  (  ?)  bidentate;  maxillary  palpi  3-jointed,  the 
first  joint  short,  the  last  longer  than  the  first  two  united;  labial  palpi  2-jointed; 
antenna-  11-jointed,  the  flagellum  compressed  and  much  enlarged  toward  apex,  the 
pedicel  shorter  than  the  first  funiclar  joint,  the  joints  after  the  third  funiclar  joint 
wider  than  long.  Thorax  ovoid,  the  pronotum  lunate,  the  mesonotum  transverse, 
twice  as  wide  as  long,  plumbeous  with  silvery  white  hair;  the  scuteUum  triangular, 
with  a  tuft  of  erect  black  bristles  at  tip ;  the  axilhe  wedge-shaped,  their  points  meet- 
ing at  base  of  scutellum;  wings  with  the  marginal  vein  very  long,  fully  twice  as 
long  as  the  stigmal  vein,  or  a  little  longer;  the  postmarginal  slightly  shorter  than 
stigmal.  Abdomen  conic-ovate,  with  seven  distinct  segments,  the  ovipositor  only 
slightly  exposed. 

J/a/c— Differs  from  9  in  having  the  eyes  only  slightly  convergent  above;  the 
pedicel  only  about  one-third  the  length  of  the  first  flagellar  joint;  the  joints  of  the 
flagellum  long,  cylindrical,  contracted  at  juncture,  with  long  hairs  irregularly 
arranged  and  not  in  half  whorls  as  in  ChUoneurns,  while  the  scutellum  is  bare  with- 
out a  tuft  of  long  black  bristles. 
8359— No  3 3 
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This  genus  is  intermediate  apparently  between  Chiloiieurus  Westw.  and  Comya 
F(irst.  From  the  former  it  is  distinguished,  however,  in  the  9  hy  the  pedicel  being 
shorter  than  the  lirst  t'uniclar  joint,  the  more  dilated  and  compressed  antenna',  and 
the  longer  marginal  vein ;  in  the  S  by  the  longer  marginal  vein  and  the.  hairs  on 
the  antenna'  not  being  arranged  in  half  whorls;  from  the  latter  genus  it  is  readily 
sei)aratedin  the  9  by  its  more  slender  form,  a  marked  difference  in  the  antenna',  the 
silvery  white  hairs  of  the  mesouotum,  and  the  very  long  marginal  vein  in  front  wings ; 
and  in  the  g  by  having  no  tuft  of  bristles  on  the  scutellum. 

Chrysopophagus  compressicornis  sp.  n. 

9  . — Length,  1.6""".  Head,  scape,  mandibles,  except  teeth,  prothorax  beneath  and 
at  sides,  and  mesopleura,  brownish-yellow;  flagellum  and  maxillary  palpi  black,  or 
the  latter  sometimes  brown;  scutellum  orange-red,  with  a  tuft  of  black  bristles; 
mesonotum  plumbeous  with  silvery  white  hairs;  front  wings,  except  base,  a  small 
transverse  streak  at  tip  of  postmarginal  vein  and  extreme  apex  of  wing,  which  are 
hyaline  or  whiti.sh,  fuliginous;  abdomen  a'neous-black  or  submetallic;  legs  brown- 
ish-yellow, the  apical  joint  of  all  tarsi,  the  middle  tibiie  outwardly,  and  hind  femora 
and  tibia»,  except  a  white  annulus  at  base,  dark  fuscous;  bind  tarsi  white. 

$  . — Length,  0.9""".  Head,  except  vertex,  scape,  flagellum  beneath,  prothorax  at 
sides  and  beneath,  mesopleura,  except  upper  half,  which  is  metallic,  and  legs,  except 
middle  tarsi  and  hind  femora  tibia'  and  tarsi,  brownish-yellow;  middle  and  hind 
tarsi  and  annulus  at  base  of  hind  tibia-  white;  hind  femora  and  tibia',  except  the 
annulus,  fuscous;  vertex,  upper  surface  of  the  thorax,  and  abdomen,  metallic  green- 
ish, the  scutellum  duller. 

Habitat. — Utica,  Miss. 

Described  from  1  S  and  5  9  specimens  bred  August  15,  1803,  from 
tlie  cocoons  of  Chrysopa  attenuata  Walk. 

ORDER    COLEOPTERA. 

In  tbe  United  States,  cotton  is  singularly  free  from  the  attacks  of 
insects  belonging  to  this  order.  I  do  not  kno^  of  a  single  beetle  that 
in  any  sense  could  be  considered  a  serious  enemy  of  this  crop,  and, 
indeed,  not  a  single  case  that  I  can  recall  is  mentioned  in  our  literature 
on  the  subject.  Tlie  beetles  found  on  it  are,  with  few  exceptions, 
more  or  less  beneticial,  and  are  attracted  to  it  in  search  of  their  prey — 
usually  the  eggs,  larvie,  or  imagos  of  other  insects. 

During  my  four  weeks'  stay  in  Mississippi,  out  of  many  beetles  taken 
on  cotton  I  found  only  three  ox  four  species  which  fed  on  it  to  any 
extent,  and  the  injury  done  was  comparatively  slight.  The  vast 
majority  of  tho.se  taken  were  predaceous  or  pollen-feeders,  and  should 
be  classified  among  beneficial  species. 

In  the  family  Oicindelidic  three  species,  Tetracha  Carolina  L.,  T.  vir- 
yinica,  and  Cicindela  6-punctata,  known  to  be  predaceous  in  both  larva 
and  imago  stage  on  the  cotton- worm  and  other  insects,  were  captured 
in  the  cotton  fields. 

Several  small  species  of  Carabida?  were  common,  the  most  important 
being  Scariten  Huhterraneus  Fab.  and  Ftcrosticus  permundm  Say. 

Phalacrufi  2)olitus  Mclsli.  was  taken  on  cotton  leaves,  but  no  observa- 
tion on  its  habits  was  made. 
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In  the  family  Cocciiiellidjie  Megilla  maculata  DeCx.,  Hippotlamia  con- 
vergens  Guer.,  Coccinella  9-notata  Hbst.,  aud  C.  saiujuinea  Linn,  were 
common  in  all  stages,  feeding  npon  tbe  cotton  apliis  {Aphis  gossypii 
Glover).  Chilocorus  bivulnerits  Muls.,  Exochomus  marginipcnnis  Lee, 
and  Pentilia  auralis  Lee,  were  observed  feeding  on  the  cotton  Aley- 
rodes  {Aleyrodes  gossypil  Fitch),  while  two  species  of  seymuids,  Seym- 
mis  caudaUs  Lee.  and  8.  cervicalis  Muls.,  fed  on  both  the  cotton  aphis 
and  the  cotton  Aleyrodes. 

The  Pennsylvania  fire-tly,  Chauliognathus  pennsylvanicus  DeG.,  and 
the  yellow-margined  fire-fly,  G.  marginatus  Fab.,  were  exceedingly 
abundant  in  the  blossoms,  with  occasional  specimens  of  Pyropyga 
minuta  Lee.  and  PJiothius  marginellus  Lee. 

All  these  insects  are  beneficial  as  pollenizers,  and  the  larvfe  of  the 
first  two  were  frequently  seen  crawling  over  the  ground  beneath  the 
cotton  plants.  In  this  stage  tliey  are  said  to  feed  on  the  cotton-worm 
and  other  lepidopterous  larvte. 

In  the  Chrysomelidie  I  took  the  following  species:  Lema  6-punctata 
Oliv.,  Anoma'd  laticlavla  Forst.,  Gryptocephalus  calldus  Suifr.,  Myochrous 
denticollis  Say,  Colaspidia  Jiavkla  Say,  Nodonota  tristis  Ol.,  Phyllech- 
thrus  nigripennis  Lee,  Diahrotica  13-punctata  01.,  D.  vittatd  Fab.,  and 
Systena  elongata  Fabr.  Of  these  only  three  may  be  mentioned  as  injur- 
ing the  plant.  A}iom(va  laticlaHa  feeds  on  the  leaves,  while  Colaspidia 
Jlavida  and  Kodonota  tristis  gnaw  little  irregular  holes  through  the  outer 
covering  of  the  blossoms,  and  frequently  gnaw  into  the  epidermis,  of 
the  bolls,  thus  exposing  them  to  the  weather  and  causing  them  to  drop. 
The  Diabroticas  were  captured  in  the  blossoms  feeding  on  ijollen ;  they 
evidently  l)reed  in  neighboring  cornfields. 

One  species  of  Bruchida;  was  common  in  cotton  blossoms — the  four- 
spotted  bean-weevil  [Bruchus  4-maculatus  Fabr.).  It  would  be  inter- 
esting to  know  whether  or  not  this  species  lives  in  cotton  seed. 

The  8-s])otted  mordellid  {Mordella  8-punctata  Fabr.)  was  often  seen 
in  the  blossoms,  but  in  the  larval  state  it  is  said  to  live  in  the  stems  of 
various  plants. 

Two  species  belonging  to  the  family  Anthicid.e,  Kotoxus  bicolor  Say 
and  Macratria  murina  Fabr.,  as  well  as  some  weevils  belonging  to  the 
family  Curculiouidie,  Apion  sp.,  Paris  sp.,  and  Centrinus  picumnus 
Fal)r.,  and  a  Meloid,  Epicauta  strigosa  Gyll.,  were  common  in  cotton 
blossoms. 
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THE  CODLING  MOTH  DOUBLE-BROODED. 

By  C.  L.  Maklatt. 

The  double-bioodedaess  of  the  codling  moth  has  been  called  in  ques- 
tion by  Prof.  J.  B.  Smith  as  a  result  of  experience  during  the  last  three 
seasons  at  New  Brunswick,  N.  J.,  in  which  larvie  constituting  the 
supposed  first  brood  and  maturing  early  in  July  remained  in  every 
instance  unchanged  in  their  cocoons  until  the  next  spring.  { Ent.  News, 
vol.  V,  p.  284.)  Prof.  Smith  does  not  deny  the  possible  occurrence  of 
the  second  brood,  which  has  been  so  generally  accepted  by  nearly  all 
later  writers  on  the  subject,  but  considers,  and  perhaps  justly,  that 
this  experience  leaves  room  for  doubt,  and  asks  for  positive  observations. 

In  the  earliest  American  accounts,  viz,  those  of  Harris  (Ins.  Inj.  to 
Veg.,  Flint  Ed.,  p.  484),  and  Fitch  (Third  Keport,  No.  48)  a  single  brood 
in  general  is  somewhat  indefinitely  indicated,  both  of  these  writers 
apparently  following  or  quoting  the  statements  of  Europeans  rather 
than  advancing  any  personal  experience. 

That  the  insect  is  single-brooded  in  northern  Europe,  including 
northern  and  central  G-ermany,  is  asserted  by  German  authors;  and 
this  is  also  true  of  England  (Westwood,  Gard.  Mag.,  1838,  p.  237), 
while  in  the  latitude  of  Vienna  (48°)  (Schmidtberger)  and  in  France 
(Kf'aumur,  Memoires  des  Ins.  ii,  p.  490)  it  is  double-brooded.  West- 
wood  and  Reaumur  give  actual  breeding  records.  The  fiict  of  single- 
broodediiess  in  parts  of  Europe  is  alluded  to  by  Prof.  Riley  (Third  Re- 
port, p.  102)  and  by  Mr.  Howard  (Ann.  Rep.  Dept.  Agric,  1887,  p.  00). 

On  looking  over  the  later  published  records  in  this  country  of  actual 
observations,  the  occurrence  normally  of  a  second  or  summer  brood  of 
moths  throughout  tlie  United  States,  with  the  possible  exception  of 
the  northeast  Atlantic  region,  can  not  be  doubted.  That  there  are 
two  broods  in  the  Middle  States  is  shown  by  the  records  given  by  Prof. 
Riley  in  several  of  his  Missouri  reports.  He  states  in  his  Fourth 
Report  (p.  22)  that  he  has  bred  them  nearly  every  year  for  ten  years 
in  different  localities,  and  records  for  St.  Louis  (Sixth  Rei)ort,  p.  11) 
the  earliest  mature  larva,  June  23,  and  the  earliest  moth  July  8. 

Noteworthy  among  these  records  is  the  account  by  Le  Baron,  who 
made  some  very  careful  studies,  and  convinced  himself  of  the  double- 
broodedness  of  the  insect  throughout  Illinois  and  the  West,  with  the 
possibility  of  a  third  brood  for  the  South.  In  the  latitude  of  Chicago 
he  found  the  great  majority  of  the  summer  brood  of  moths  to  emerge 
in  the  last  week  of  July  and  the  first  of  August.  I  will  quote  merely 
the  results  of  his  examination  of  bands  put  on  trees  July  10,  which 
shows  that  the  larviv  transformed  to  pup;e  and  issued  as  moths  generally 
throughout  July  and  most  of  August.  (See  Le  Baron's  Third  Report, 
p.  175.) 
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July  28 

Aiiguat  11  . .. 
August  25  . .. 
September  9  . 
September  23 


Dates  of  Examiuatioii. 


Empty 
pupae. 


Pupie 

not 

hatched. 


Mr.  Gillette,  for  Iowa,  states  that  the  first  larvae  begin  to  escape 
from  the  fruit  about  the  1st  of  July,  and  by  the  4th  of  July  fully  one- 
half  have  emerged.  On  July  19  several  moths  were  bred  from  these 
larv.ne.     (Iowa  Exp.  Sta.  Bull.  7,  p.  277.) 

Prof.  Washburn  has  also  published  a  table,  presumably  based  ou 
breeding  records,  which  indicates  certainly  two  broods,  and  probably 
three,  for  Oregon.     (Bull.  25,  Oregon  Exp.  Station.) 

Of  California  Mr.  Coquillett  says  that  his  notes  indicate  that  it  is 
here  three-brooded,  "the  moths  from  hibernating  worms  issuing  in  the 
latter  part  of  March,  and  during  the  first  half  of  April,  those  of  the 
next  brood  appearing  in  June  and  during  the  first  half  of  July,  while 
the  third  brood  of  moths  appear  in  August  and  early  in  September." 
(Bull.  30,  Div.  Entom.  U.  S.  Dept.  Agr.,  p.  30.) 

But  I  wish  to  call  attention  more  particularly  to  my  own  personal 
experience  with  this  insect,  recorded  for  the  most  part  in  the  annual 
report  of  the  Kansas  Experiment  Station  for  1888.  In  the  report  of 
work  with  the  codling  moth  by  Prof.  Popenoe  and  myself  for  that  year, 
a  record  is  given  (p.  178)  of  the  collection  of  larvie  and  pupjie  under 
bands  during  the  season,  amounting  altogether  to  17,245  of  the  former 
and  3,153  of  the  latter.  The  bands  were  examined  and  the  insects 
removed  at  intervals  of  6  to  10  days,  from  June  25  to  October  13,  the 
first  larvte  appearing  about  July  1.  The  frequency  of  the  examina. 
tions  was  designed  to  prevent  the  possible  transformation  and  escape 
of  any  of  the  insects,  and  resulted  in  the  collection  of  very  many  more 
larvte  than  puppe,  few  of  the  former  having  time  to  transform.  But, 
nevertheless,  the  larvte  were  steadily  transforming  to  pupai  through- 
out the  season,  and  a  great  many  moths  were  bred  in  an  attempt  to 
secure  all  possible  parasites. 

An  instance,  also,  of  transformation  the  same  season,  and  very  late 
at  that,  is  given  by  Mr.  Howard  (Report  Dept.  Agric,  1887,  p.  92).  He 
reports  receiving  pupa?  from  Mr.  M.  B.  Newman,  of  Wyandotte,  Kans., 
collected  K"ovember  12.  These  were  kept  in  a  warm  room  and  yielded 
moths  January  8  and  14.  A  codling  moth  was  also  bred  at  the  Depart- 
ment July  28,  1890,  from  cherries  received  July  11,  1890,  from  M.  Ban- 
nister, of  Ottumwa,  Iowa. 

If  lurther  evidence  of  this  general  occurrence  of  two  broods  were 
needed,  it  is  forthcoming  in  the  great  increase  in  the  percentage  of 
unsound  fruit  in  September  and  October,  and  this  also  by  the  attack 
of  newly-hatched  larvte.     This  is  contrary  to  the  statements  of  Prof. 
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Smitli,  and  of  course  would  not  be  expected  with  the  occurrence  of  a 
single  brood,  but  conforms  with  the  experience  of  nearly  all  wlio  have 
made  any  i)ositive  observations  on  the  subject.  In  substantiation  of 
this  fact,  I  quote  from  the  table  given  on  page  173  of  the  Kansas  report 
cited.  It  represents  the  results  of  early  and  late  picking  from  the 
same  trees.  About  one-half  of  the  fruit  of  each  tree  was  gathered  on 
the  first  date  and  the  balance  on  the  later  date: 


Variety. 

Date  of 

gathering. 

Aug.  8,9... 
do 

Yellow  bellflower 

Do       

do 

Warner 

do 

Per  cent  j      Date  of     1  Per  cent 
wormy,  i   gathering.  '   wormj'. 


10  j  Sept.  15  . 

29    do.. 

'i:i    do  .. 

17  \ do  .. 

I 


*  Tills  tree  had  received  two  application.?  of  Paris  greou  and  the  preceding  tree  one  of  Climax 
Insect  Poison. 

The  great  increase  in  the  percentage  of  unsound  fruit  shown  in  the 
above  record  was  almost  altogether  late  in  August  and  in  September, 
and  by  larvie  recently  hatched  or  less  than  half  grown. 

All  these  records  practically  coincide  in  recording  the  transformation 
of  the  first  brood  of  larvfc  into  moths  during  the  latter  half  of  July 
and  throughout  August,  and  the  occurrence  of  a  second  brood  of  larva3 
from  August  to  November.  The  normal  and  usual  occurrence,  there- 
fore, can  not  be  doubed  of  two  well-defined  broods  in  the  portions  of 
the  United  States  directly  referred  to,  with  a  third  in  California  and 
probably  in  the  South.  Of  these  two  broods  the  second  is  by  far  the 
more  destructive. 

The  records  of  the  State  of  Maine,  however,  indicate  that  normally 
one  annual  brood  is  the  rule,  with  a  partial  or  supplemental  second 
brood,  the  abundance  of  the  latter  depending  on  the  season.  The  most 
thorough  and  careful  observations  on  this  point  are  those  of  Mr.  G.  A- 
Atkins  (Agriculture  of  Maine,  1883,  pp.  350-303),  whose  work  is  a  model 
ol  painstaking  and  systematic  investigation  and  deserves  wider  publi. 
cation.  It  covers  the  entire  life-cycle  of  the  insect,  and  in  the  matter 
ot  the  number  of  broods  establishes  beyond  a  peradventure  that  the 
great  majority  of  the  larva? — the  immediate  progeny  of  moths  from 
hibernating  larvte — remain  unchanged  in  the  cocoons  from  the  1st  of 
August  to  from  June  15  to  August  of  the  following  year,  transforming 
chiefiy  between  June  15  and  July  15.  In  September,  however,  a  very 
few  moths  came  out  from  the  August  cocoons  of  the  same  year,  and  in 
all  50  moths  were  bred.  Mr.  Atherton,  in  discussing  this  pai)er,  states 
that  one  brood  is  the  rule  in  Maine,  but  that  last  season  (an  unusual 
year,  1882)  there  were  two  broods,  apples  taken  from  a  tree  in  Novem- 
ber containing  small  worms.  Prof.  F.  L.  Harvey  states  that  his  obser- 
vations indicate  two  broods,  having  also  observed  half  grown  larvte 
in  November  (Ann.  Kept.  Maine  Agl.  Coll.,  1888,  p.  174) ;  and  Prof. 
William  M.  Munson  states  that  "  it  was  observed  that  a  large  percen- 
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tage  of  the  infested  fruit  (at  gathering)  had  been  attacked  by  the  second 
brood  and  the  hirvse  were  still  present."  {Op.  cit.,  1891,  p.  100.)  The 
second  brood  referred  to  in  these  last  records  is  a  mere  inference,  but  is 
supportedby  the  undoubted  rearing  of  small  numbers  of  moths  in  Sep- 
tember by  Mr.  Atkins. 

It  is  evident  from  the  European  records  and  Mr.  Atkins'  studies, 
when  compared  with  the  records  from  the  Middle  and  Western  States, 
that  the  number  of  broods  of  this  insect  is  merely  a  question  of  climate 
and  temi)erature,  and  granting  the  correctness  of  Prof.  Smith's  obser- 
vations, it  must  be  inferred  that  the  climate  at  New  Brunswick  differs 
in  the  summer  season  sufflciently  from  that  of  the  Middle  and  Western 
States,  even  of  Iowa  and  northern  IllinoiSj,to  lead  to  the  development 
of  but  one  yearly  brood.  This  difference  in  climate  receives  sup]3ort 
from  the  discovery  by  Prof.  Smith  that  the  imported  elm  leaf-beetle 
has  one  brood  less  at  New  Brunswick  than  at  Washington,  although 
the  difference  between  the  two  points  is  not  great.  Prof.  Smith's 
experience  makes  it  very  desirable  to  have  careful  breeding  records 
conducted  not  only  for  northern  New  Jersey  to  confirm  his  own  exi^e- 
rieuce,  but  for  New  York,  the  New  England  States,  and  Canada, 
throughout  which  region  only  can  the  double-broodedness  be  doubted. 


A  NEW  SAWFLY  WHICH  IS  INJURIOUS  TO  HOLLYHOCKS. 

By  T.  D.  A.  COCKERELL,  Las  Cruces,  N.  Mex. 

On  July  3  of  the  present  year  I  found  close  to  the  cathedral  at 
Santa  Ee,  N,  Mex.,  a  number  of  sawtly  larviB  feeding  on  Sphceralcea 
angustifolia  Spach.  From  these  adults  of  both  sexes  were  in  due  time 
bred.  Although  the  Sph(Bralcea  is  extremely  common  at  Santa  Fe, 
and  likewise  at  Las  Cruces,  N.  Mex.,  I  did  not  find  it  infested  by  these 
sawfly  larvae  except  at  this  one  spot.  In  fact,  of  several  plants  there 
growing  together  some  were  very  badly  infested  while  others  were 
nearly  free.  In  August  another  generation  of  larvsB  appeared,  and 
again  the  same  ])lants  were  infested  in  the  same  way,  so  that,  although 
the  sawfiies  were  to  be  seen  flying  about  in  half  circles  at  the  time  of 
emergence,  they  seemed  to  have  returned  in  each  case  to  oviposit  on 
the  plants  from  which  they  came.  The  plants,  being  twice  defoliated, 
presented  a  sorry  appearance.  The  leaves  produced  after  defoliation 
appeared  to  be  shorter,  and  broader  in  proportion  to  their  length,  than 
those  on  the  normal  plant. 

The  hollyhock  {Althwa  rosea)  is  commonly  cultivated  in  gardens  at 
Santa  Ee,  and  I  did  not  anywhere  find  it  attacked  by  the  sawfly  larvie 
except  in  the  garden  of  Governor  Thornton,  which  is  only  about  150  or 
200  yards  from  the  original  Sphceralcea  locality.  This  was  on  August 
9,  and  the  hollyhocks  were  badly  injured  by  a  brood  which  was  inter- 
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mediate  between  the  two  main  Spli(eralcea  broods.  Both  ohl  and 
young  hiivjx^  were  found  at  this  time;  likewise  two  of  the  flies.  Tlie 
leaves  of  the  plants  were  reduced  to  skeletons  where  attacked. 

This  occurrence  was  of  much  interest,  as  we  had  before  us  the  begin- 
ning of  a  new  invasion  of  the  hollyhock  from  the  Sph(eralcea;  and 
judging  from  what  has  before  hai)iiened  in  like  cases,  we  can  readily 
appreciate  the  i^ossibility  of  the  pest  spreading  eastward  and  becom- 
ing a  source  of  trouble  in  gardens. 

The  imago  I  considered,  after  some  examination,  to  be  a  new  species 
of  Schizocera.  It  seemed  Judicious,  befoie  publishing,  to  submit  an 
example  to  Mr.  C.  L.  Marlatt,  who  now  writes  me  that  it  "appears  to 
belong  to  Andre's  genus  Nematoneura,  which  is  very  closely  allied  to 
the  genus  Schizocera."  He  adds  that  there  is  only  one  known  species 
of  Nematoneura,  and  that  is  European,  so  my  insect  is  undoubtedly 
new.  I  have  not  access  to  the  original  diagnosis  of  i^ematoneura, 
but  the  species  now  under  consideration  is  separable  from  Schizocera 
by  the  fact  that  the  second  submarginal  cell  receives  both  recurrent 
nervures  instead  of  only  one. 

The  question  must  naturally  arise  whether  Nematoneiini  mulva- 
cearum,  as  I  call  our  sj^ecies,  is  really  congeneric  with  the  European 
Nematoneura  in  a  genealogical  sense.  It  is  certainly  a  fact  that  genera 
of  sawHies  have  been  founded  to  some  extent  artiticially,  so  that  it 
may  be  the  case  that  two  so-called  congeneric. species  have  originated 
independently  from. ancestors  not  exhibiting  their  now  "generic"  char- 
acter by  similar  variation.  This  would  seem  the  more  probable,  since 
the  food  plant  of  our  species  is  of  Southern  or  Sonoran  distribution,  not 
by  any  means  boreal ;  and,  although  the  midalpine  and  Northern  Ameri- 
can TenthredinidsTB  have  been  rather- extensively  collected,  no  Nemato- 
ueura  has  been  found  among  them.  I  should  like  to  ascertain  more 
exactly  the  relationship  of  our  speccies  to  the  three  species  of  Ptenus, 
which  Norton  has  described,  from  Texas.  These  belong  to  the  same 
sub-region  of  North  America,  and  form,  with  our  insect,  the  whole  of  its 
hylotomine  fauna,  so  far  as  ]  have  been  able  to  definitely  ascertain. 

Theifollowing  descriptions,  though  not  very  elaborate,  will  doubtless 
amply  suffice  for- the  recognition  of  the  insect: 

Nematoneura  malvacearum  n.  sp. 

lma(/o  9  . — Si  """  loug;  anterior  wing  7^,  antenna  2^  """  long.  Stoutly  built ;  head, 
wings,  and  legs  black ;  thorax  and  abdomen  orange-i\Hl.  Head  not  so  broad  as  thorax, 
shining  black,  crown  appearing  sligliMy  rufous  in  some  .lights.  Ocelli  prominent, 
the  anterior  one  but  little  anterior  to  the  posterior  (lateral)  ones.  Clypeus  with 
some  short,  pale  pubescence.  Face  with  a  descending  ridge  between  the  anteume. 
Distance  of  autenuie  from  each  other  slightly  less  than  distance  of  either  from  the 
nearest  eye.  AntenuieS-jointed,  black;  tirst  .joint  about  as  broad  as  long;  second 
decidedly  broader  than  long;  third  very  long,  forming  the  greater  part  of  the 
anteniue.  Thorax  and  abdomen  shiny  orange-red  ;  under  side  of  thorax  black.  End 
of  ovipositor-sheath  trifid,  black,  hairy.  Anterior  tibia-  with  two  about  eijual  spines : 
posterior  tibia?  spined ;  anterior  tarsi  with  the  first  joint  longer  than  2  -f  3  -f  4,  .and 
the  fifth  (last)  .joint  about  as  long  as  2  -f-  3  -f  4.     Wiugs  black,  venation  strong; 
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stigma  black,  about  twice  as  long  as  broad;  marginal  cell  elougate,  tapering,  its 
apex  about  twice  as  far  from  end  of  stigma  as  from  apex  of  wing.  Four  submargi- 
nals,  second  a  little  longer  than  tliird;  second  receiving  both  recurrent  nervures,  A 
hyaline  mark  gives  the  third  transverso-cubital  nervure  the  appearance  of  being 
broken. 

Male  smaller,  6^"""  long;  third  Joint  of  antenna-  furcate,  with  a  comb  of  hairs; 
wings  hyaline,  with  a  slightly  smoky  tinge;  anterior  portion  of  thorax  dorsally 
black.  The  marginal  cell  usually  presents  a  stump  of  a  vein  near  its  apex,  springing 
from  the  marginal  nervure. 

Mature  Larva  about  14"""  long  and  4  broad;  head  smooth,  shiny,  yellowish-pink; 
thoraciclegs,  blackwith  a  pale  ring;  body  yellowish-pink,  last  segment  dorsallj' black. 
Each  segment  has  many  black  tubercles,  which  mostly  are  pellucid-dotted  in  the 
center,  bearing  a  curious  resemblance  to  the  scales  of  Aspidiotusficus.,  These  tuber- 
cles are  arranged  in  three  transverse  series  on  each  segment.  Those  of  the  hindmost 
series  are  small,  except  for  a  couple  of  large  ones  on  each  side. 

The  series  may  be  expressed  thus:  L;=  large,  S^small,  tubercle. 

Anterior  series:  S  L  !  L  S 

Middle  series:  LLLSlIlSLLL 

Hind  series :  LLSSSSS|SSSSSLL 

The  middle  (dorsal)  tubercles  of  the  anterior  series  are  further  apart  than  thoso 
of  the  middle  series,  so  that  the  four  form  a  figure  thus  •.  .•  The  cast  skins  are 
whitish,  with  black  tubercles  and  chestnut- colored  heads;  the  pink  color  of  tlie 
larvtB  being  entirely  due  to  the  blood.  It  might  be  worth  while  to  inquire  whether 
the  pink  pigment  in  the  larvte  is  not  related  to  the  pigment  which  gives  the  Sphoc- 
ralcea  flowers  their  scarlet  color. 

The  young  larviB  are  pale  greenish,  with  the  ends  yellowish;  the  red  color  is  only 
gradually  acquired  as  they  mature. 

The  cocoon  is  pale  brown,  moderately  dense. 


254 


NOTE  ON  HYLESINUS  SERICEUS. 


By  E.  A.  SciiWAUZ. 

One  of  the  most  abundaut  species  of  scolytid  beetles  in  the  Rocky 
Mountains,  as  well  as  throughout  the  Northwest,  is  Hyletiiuus  sericem 
Maun.  It  develops  under  bark  of  various  species  of  piue  and  spruce 
trees,  and  has  no  doubt  a  considerable  economic  importance,  although 
at  the  present  day  no  attention  whatever  is  paid  to  the  insect  enemies 
of  our  Western  forest  trees.  The  beetle  is  abundant  in  the  magnificent 
forests  of  the  Coast  and  Cascade  ranges  in  Oreg(m,  Washington,  and 


British  Columbia,  but  it  would  be  foolish  to  speak  of  it  as  injurious  in 
these  regions,  since  whatever  damage  it  may  do  sinks  into  utter  insig- 
nificance when  compared  with  the  devastations  caused  by  the  lumber- 
man. In  the  Rocky  Mountains  of  the  United  States,  where  the  forests 
are  already  considerably  thinned  out,  the  injurious  work  of  this  and 
some  other  scolytids  of  the  genus  Tomicus  becomes  much  more  appar- 
ent, as  I  recently  witnessed  myself  on  a  vacation  trip  through  the 
Wahsatch  Mountains  in  Utah.  The  beautiful  ]nne  forests  that  once 
covered  the  canyons  and  higher  plateaus  have  long  since  disappeared 
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ill  consequence  of  the  operations  of  the  silver-mining  industry,  and 
except  "some  remnants  in  tlie  less  accessible  ravines  and  side  canyons 
only  a  few  sciittered  trees,  or,  at  best,  groups  of  trees,  are  left.  These 
trees,  already  more  or  less  weakened  by  their  isolated  and  exposed 
position  are  preferably  infested  by  this  beetle  and  succumb,  one  by  one, 
to  its  attacks. 

In  the  mode  of  attack  this  Hylesinus  serieeus  does  not  differ  from 
many  other  bark-boring  Scolytidfe.  The  female  beetle  bores  a  hole 
through  the  bark  and  constructs  a  longitudinal  gallery  just  between  the 
bark  and  the  sapwood.  During  this  operation  she  deposits  the  eggs  at 
regular  intervals  along  the  two  sides  of  the  gallery.  The  young  larvue 
commence  to  gnaw  side  galleries,  which  at  first  run  horizontally,  but 
gradually  assume,  or  at  least  have  a  tendency  to  assume,  a  longitudinal 
direction. 

The  accompanying  figure  (Fig.  25),  which  illustrates  the  work  of  three 
female  beetles  and  their  numerous  progeny,  renders  all  further  descrip- 
tion unnecessary.  It  represents  a  small  i)iece  of  the  bark  of  Engel. 
mann's  spruce  {Picea  eugehnanni),  collected  near  Alta,  at  the  head  of 
Little  Cottonwood  canyon.  The  whole  trunk  of  the  tree  was  just  as 
densely  covered  with  these  galleries  as  the  small  sample  piece  figured, 
and  it  is  hardly  necessary  to  remark  that  the  tree  had  already  succumbed. 

This  scolytid  appears  to  be  readily  attracted  to  trap  trees,  for  I  saw 
at  the  mouth  of  Big  Cottonwood  canyon  a  pile  of  freshly  sawed  spruce 
wood  which  was  densely  beset  with  the  galleries,  and  I  have  no  doubt 
that  a  few  pieces  of  wood  laid  out  at  the  proper  season  and  jiroperly 
attended  to  {i.  e.,  decorticated  before  the  larvte  are  full  grown)  would 
protect  the  living  trees  for  some  distance  around. 

Scolytid  beetles  in  the  imago  state  are  very  difficult  to  distinguish 
from  each  other,  but  in  most  instances  the  species  can  be  readily  recog. 
nized  from  their  mode  of  work;  and  this  proves  the  importance  of 
giving  illustrations  of  the  galleries.  There  is  iii  the  Eocky  Mountain 
region  no  other  ijiue-infesting  scolytid*  which  constructs  galleries 
similar  to  those  of  Hylesinus  serieeus. 

The  gallery  figured  above  differs  radically  from  those  known  to  be 
made  by  other  species  of  Hylesinus,  and  the  following  remarks  are 
added  as  an  explanation  of  this  discrepancy : 

The  species  originally  described  by  Maniierheim  as  Hylurfjus  serieeus 
and  subsequently  referred  by  LeConte  to  Hylesinus  can  not  be  retained 
in  the  latter  genus.  In  Hylesinus  the  antenna!  club  is  distinctly  com- 
pressed and  the  front  coxiie  are  widely  distant;  the  species  live  in  decid- 
uous trees,  and  the  gallery  made  by  the  female  beetle  is  transverse.   H. 

*  The  following  species  of  scolytidie  were  observed  in  June,  1891,  to  live  on  Picea 
engelmanni  in  tLe  Wahsatch  Mountains  of  Utah,  at  au  altitude  from  8,000  to  10,000 
feet:  Hylastes  macer,  Hylesinus  serieeus,  Bendroctonus  rufipennis,  Scolytus  unispinosus, 
Tomiciis  hudsonicHS,  Pityogenes  carinulatus  var.,  Cryphalus  intricatua,  C.  striatulus 
PityopMliorus  nitidiihis. 
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scricevs  has  the  auteimal  club  not  compressed  and  the  front  cox?e  nar- 
rowly separated ;  it  lives  in  coniferous  trees,  where  the  female  constructs 
longitudinal  galleries,  as  figured  above.  A  new  genus  will  have  to  be 
erected  ultimately  for  this  species,  but  for  the  present  it  appears  to  be 
much  better  placed  in  Hylurgus  than  in  Hylesinus. 


A  NEW  PARASITE  OF  MYTILASPIS  POMORUM. 
By  L.  O.Howard, 

The  well-known  oyster-shell  bark-louse  of  the  apple  has  a  number 
of  true  parasites  in  the  United  States,  although  none  have  been  else- 
where recorded.  Those  previously  recorded  are  Aphelinns  mytilaspidis 
LeB.,  J.,  abnonnis  How.,  A.  fuscipennis  How.,  and  Anaphes  gracilis  How. 
During  the  past  summer  a  fifth  species  has  been  received  from.  Mr.  John 
T.  Boggs,  of  Liberty,  S.  C.  It  proves  to  be  a  new  species  of  the  genus 
Chiloneurus,  to  which  I  have  given  the  specific  name  C.  diaspidinarum, 
for  the  reason  that  it  is  the  first  species  of  the  genus  known  to  parasi- 
tize an  armored  scale  insect.  It  is  a  very  small  species,  as  is  necessary 
from  the  size  of  its  host,  is  dark  in  color,  and  rather  closely  resembles 
the  somewhat  aberrant  European  Chiloneurus  microphagus  iMayr,  the 
two  together  forming  a  distinct  type  in  the  genus.  Concerning  the 
habits  of  the  European  species  we  only  know  that  it  was  reared  from  a 
scale-insect  on  oak  by  Von  Ileyden,  and  that  two  specimens  were  cap- 
tured in  June  and  August  by  lieinhard.  It  was  named  Eucomys  micro, 
phagus  by  Foerster  in  1856,  but  without  description,  and  was  first 
described  by  Mayr  in  1875.  The  American  species  may  be  described  as 
follows: 

Chiloneurus  diaspidinarum  ii.  sp. 

Female. — Length,  0.93  """ ;  expanse,  2  ■"'" ;  greatest  width  of  fore-wing,  0.39  ">"". 
Closely  resemblea  the  European  C.  viicrophar/usMayT,  the  only  difterence  from  Mayr's 
description  being  that  the  wings  are  colorless  instead  of  clouded  with  brown.  First 
funicle  joint  of  antenna'  shorter  than  pedicel,  about  as  long  as  broad;  joints  2,  3, 
and  4  slightly  shorter  than  1,  but  about  as  broad;  joints  .5  and  6  longer  and  consid. 
erably  wider,  wider  than  long;  club  flattened  oval,  as  long  as  four  preceding  funicle 
joints  together;  scape  cylindrical,  not  expanded.  Head  thick  antero-posteriorly ; 
vertex  long  and  narrow,  shagreened,  ocelli  forming  an  acute-angled  triangle.  Silvery 
pile  of  mesoscutum  rather  sparse,  interrupted  on  posterior  border;  mesoscutellum 
well  rounded,  densely  shagreened  above,  smooth  behind,  tuft  of  bristles  compact 
but  not  erect;  abdomen  flat,  ovipositor  very  slightly  extruded.  General  color  sliin- 
ing  black,  vertex,  cheeks,  pleura,  and  abdomen  with  bluish  metallic  reflections; 
mesoscutellum  with  coppery  reflections;  antennte  brown,  tip  of  pedicel  and  all  of 
funicle  joints  5  and  6  dirty  yellow;  front  coxie,  all  trochanters,  base  and  tip  of  all 
tibia!  and  all  tarsi,  except  terminal  joint,  light  yellowish.  Wings  clear;  marginal 
vein  short,  as  long  as  or  little  shorter  than  stigmal;  post-marginal  equal  in  length 
to  stigmal ;  marginal  cilia  extremely  short. 

Described  from  two  female  specimens  reared  September  26  from 
female  scales  of  Mytilaspis  pomorum  received  from  Liberty,  S.  C. 
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THE  PATENT  ON  THE  HYDROCYANIC  ACID  GAS  PROCESS  DECLARED 

INVALID. 

By  D.  W.  COQUILLETT. 

On  the  9tli  of  April  of  the  present  year  Jndge  E.  M.  Eoss,  of  the 
Federal  court  for  sonthern  California,  rendered  a  decision  of  consider- 
able importance  to  the  horticulturists  of  that  State.  Readers  of  Insect 
Life  have  in  a  previous  issue  been  made  aware  of  the  fact  that  a  few 
years  ago  three  enterprising  fruit-growers  of  southern  California  applied 
for  and  actually  succeeded  in  obtaining  a  patent  on  the  process  of 
treating  trees  with  hydrocyanic  acid  gas  for  the  destruction  of  certain 
kinds  of  injurious  insects — a  process  originating  with  and  worked  out 
by  the  writer.  Shortly  after  obtaining  their  patent  agents  were  sent 
out  to  different  fruit-growers,  offering  them  the  right  to  use  this  process 
by  paying  the  patentees  a  certain  sum  for  each  acre  of  trees  upon  which 
the  process  was  to  be  used.  However,  with  three  or  four  exceptions, 
the  growers  refused  to  purchase  the  patent  right,  although  the  majority 
of  them  continued  to  use  the  process  as  in  the  past.  After  a  number 
of  them  had  thus  been  appealed  to,  they  decided  to  form  an  organiza- 
tion for  the  express  purpose  of  resisting  the  claims  of  the  patentees. 
Accordingly,  a  large  organization  was  soon  effected,  and  the  patentees 
found  themselves  confronted  by  a  majority  of  the  fruit-growers  of 
southern  California. 

Finding  their  efforts  in  this  direction  futile,  the  patentees  next  sought 
to  persuade  the  boards  of  supervisors  of  the  different  counties  to  pur- 
chase the  patent  right  for  their  respective  counties,  but  here  again 
their  attempts  proved  unsuccessful;  in  every  case  the  matter  was 
referred  to  the  district  attorney,  and  the  latter  decided  either  that  the 
patentees  had  no  moral  nor  legal  right  to  the  patent,  or  else  that  the 
supervisors  were  not  authorized  to  expend  any  money  for  the  purpose 
of  purchasing  a  patent  right. 

Finally,  the  patentees  decided  to  test  the  validity  of  their  patent  in 
the  courts,  and  in  che  autumn  of  1893  caused  the  arrest  of  one  of  the 
fruit-growers,  charging  him  with  the  unlawful  use  of  their  patent,  and 
seeking  to  obtain  from  him  not  only  the  first  cost  of  the  patent  right 
but  also  the  value  of  the  profits  that  had  accrued  to  him  as  a  result  of 
his  having  used  the  process  covered  by  their  patent.  The  organization 
of  fruit-growers  alluded  to  above  then  employed  the  proper  counsel  to 
represent  them  before  the  court,  and  in  due  time  the  trial  took  place, 
resulting  in  the  rendering  of  the  decision  referred  to  in  the  opening  para- 
graph of  this  article,  to  the  efiect  that  the  patent  is  not  a  valid  one. 

In  their  specifications  for  this  patent  the  applicants  acknowledge  that 
they  were  not  the  first  to  use  this  process,  but  based  their  claim  upon 
the  use  of  it  "in  the  absence,  substantially,  of  the  actinic  rays  of  light." 
In  rendering  his  decision  Judge  Ross  concludes  as  follows : 
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Yet,  uo  method  of  excliiiliu'g  the  light  is  stated  or  chiiined.  On  the  contrary,  they 
decdarc  that  it  may  be  doue  by  means  of  tlie  oiled  tent  or  covering  ordinarily  used 
for  such  fumigation,  provided  the  fumigation  is  done  at  night.  Of"  course,  night 
excludes  the.  light.  Everybody  knows  that.  Nor  is  the  night  ])atentable.  The 
ordinary  tent  or  covering  of  the  old  procebs  necessarily  excludos,  to  a  greater  or 
less  degree,  depending  upon  the  thickness  of  the  covering  and  the  extent  to  which 
it  is  colored,  the  actinic  rays  of  light,  which  is  that  power  of  the  sun's  rays  which 
changes  the  chemical  nature  of  the  mixture.  So,  also,  will  the  clond.s,  to  a  greater 
or  less  degree,  exclude^such  rays,  dei>ending  upon  the  density  of  the  clouds.  And, 
after  the  sun  sets  and  before  it  rises,  they  are  entirely  ab.sent. 

The  old  process,  as  described  in  the  specifications,  in  no  manner  depends  upon  the 
time  it  is  used.  It  consists,  as  the  specification,  expressly  recites,  of  fumigating 
trees  and  plants  wdth  hydrocyanic  acid  gas  by,means  of  the  oiled  tent  or  covering. 
"Whether  used  by  means  of  a  thin  or  tliick  covering, .heavily  or  lightly  oiled,  or  in 
the  twilight,  or  at  night,  or  in  the  early  morning,  it  is  all  the  time  the  same  proces's, 
whicli  the  public  is  entitled  to  use  because  it  was  old  when  the  patentees  ap))lied 
for  their  patent.  An  old  process  does  not  become  a  uew  and  patentable  process  by 
being'used  at  night  instead  of  iu'the  daytime,  or  at  any  particular  time,  or  in  any 
particular  state  of  the  weather,  or  because  better  results  are  obtained  by  its  use  at 
one  time  than  another. 

The  court,  being  of  the  opinion  that  the  patent  is  void,  for  want  of  novelty  and 
invention,  and  that,  in  view  of  its  recitals,  it  is  so  plainly  so  that  it  can  not  be  aided 
by  evidence,  it  snould  be  so  declared  on  demurrer,  without  subjecting  the  parties  to 
the  costs  of  producing  proof. 

When  the  anuouncemeut  was  first  made  public  that  the  patent  in 
question  had  actually  been  granted,  it  created  no  small  degree  of  aston- 
ishment among  the  fruit-growers  in  that  part  of  the  country;  and  the 
very  general  impression  prevailed  tliat  only  by  the  grossest  misrepre- 
sentation could  such  a  result  have  been  brought  about. 

As  might  naturally  be  expected,  the  decision  of  Judge  Koss  is  a 
most  welcome  one  to  the  citrus  growers  of  southern  California,  who 
depend  so  largely  upon  the  gas  ])rocess  for  protecting  their  trees  from 
the  ravages  of  the  destructive  red  scale.  While  these  growers  were 
convinced  in  their  own  minds  that  the  patent  was  not  a  valid  one,  still 
the  prospect  of  a  prolonged  and  expensive  litigation  deterred  several 
from  usiugthis  process;  but  now  that  this  incubus  has  been  removed 
the  process  will  evidently  come  into  more  general  use  than  was  the 
case  during  the  existence  of  the  patent. 


A  NEW  PEAR  INSECT. 

A  uew  and  serious  enemy  to  pear  trees  has  recently  been  discovered 
in  New  Jersey  by  Dr.  John  B.  Smith.  It  is  a  flat-headed  borer  of  the 
genus  Agrilus,  and  late  investigations,  following  a  suggestion  made 
by  Mr.  E.  A.  Schwarz,  of  this  oftice,  indicate  that  it  is  Af/rilus  simiatus 
Ol.,  of  Europe,  and  therefore  an  introduced  species.  Dr.  Smith  shows 
that  the  larva  bores  between  the  bark  and  the  sapwood,  always  in 
living  tissue,  and  makes  extremely  long  and  irregular- galleries,  killing 


259 

the  wood  beneath  the  burrow-  and  causing  the  bark  above  it  to  crack. 
The  accidental  joining  of  a  number  of  these  galleries  may  girdle  the 
tree,  which  then  dies.  When  only  a  few  larvte  infest  it  each  year  the 
tree  dies  gradually,  the  area  available  for  the  supply  of  sap  being 
reduced  from  season  to  season.  Dr.  Smith  has  found  tliat  vigorous 
trees  like  the  Kiefier  will  repair  damages  for  some  time,  but  that  even 


Fig.  26.— Work  of  Agrilus  sintmtns  in  bark  of  pear;  abont  one  sixth  natnral  size.     (After  Smith.) 

these  succumb  at  last.  The  excellent  illustration  of  the  work  of  this 
destructive  larva,  which  we  present  (Fig.  26),  has  been  loaned  us  by  Dr. 
Smith,  and  is  reproduced  from  a  photograph  of  a  Seckel  pear  tree  at 
the  point  of  branching,  the  bark  being  removed  from  the  trunk  and 
one  of  the  branches  to  show  the  galleries.     This  tree,  he  says,  was 
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between  five  and  six  inches  in  diameter,  and  liad  been  healthy  and  a 
prolilic  bearer  until  the  insects  attacked  it.  The  ])ranches  are  attacked 
as  well  as  the  trunk,  and  sonietimes  the  tree  dies  from  the  top.  Young 
trees  Just  from  the  nursery  become  infested.  Dr.  Smith  records  one 
case  in  which  a  small  tree  was  set  out  one  fall,  became  infested  the 
following  summer,  and  was  dead  the  next  spring.  The  burrows  are 
extremely  long,  and  one  of  them  which  was  measured  exceeded  eight 
feet.  The  beetle  is  known  to  occur  throughout  middle  and  southern 
Europe,  and  was  originally  described  in  1790  by  Olivier,  who  found  his 
sj^ecimens  on  various  kinds  of  fruit  trees  in  southern  France.  Of  late 
years,  since  1800,  it  has  attracted  considerable  attention  in  (iermany. 
and  has  been  ably  written  about  by  Mr.  K.  Goethe,  Director  of  the 
Eoyal  Horticultural  Academy  at  Geisenheim.*  He  calls  the  insect 
"one  of  the  most  dangerous  enemies  to  fruit  trees,"  and  expresses  aston- 
'ishment  that  it  is  not  even  mentioned  in  treatises  on  injurious  insects. 

Jn  Western  Germany  the  adult  beetles  appear  in  June  and  July  and 
deposit  their  eggs  in  the  cracks  or  beneath  the  scales  of  the  bark  of  the' 
trees,  apparently  preferring  the  younger  trees.  The  young  larva  eats 
its  way  through  the  bark  and  constructs  there  the  strongly  undulating 
galleries  so  characteristic  of  all  tree-inhabiting  larvai  of  the  genus 
Agrilus.  After  two  years  the  larva  has  attained  full  growth,  and 
assumes  the  pupa  state  in  an  elongate  cavity  constructed  a  little  deeper 
in  the  solid  wood. 

As  a  means  of  protecting  trees  against  this  Agrilus,  Mr.  Goethe  rec- 
ommends the  coating  of  the  trunks  with  a  thick  layer  of  clay.  He  also 
found  that  a  nnxture  of  clay  and  cow's  manure  ai)plied  to  the  trunk 
and  older  branches  of  infested  trees  not  only  kills  the  larva  in  their 
galleries,  but  assists  the  trees  materially  in  their  recuperative  eftbrtS. 

Dr.  Smith  finds  that  the  insect  was  imported  from  Europe  into  a 
nursery  in  Union  County,  N.  J.,  not  more  than  ten  years  aao,  and  that 
it  is  already  quite  widespread  in  that  State,  probably  also  occurring 
in  New  York. 


SCORPIONS,  CENTIPEDES,  AND  TARANTULAS. 

There  has  always  been  the  greatest  conflict  of  evidence  among  trav- 
elers in  tropical  regions  as  to  the  eft'ect  of  the  bite  of  the  three  classes 
of  animals  referred  to  in  the  above  heading.  The  frequent  introduc- 
tion of  all  three  into  the  larger  cities  of  the  United  States  in  bunches 
ol  bananas  and  other  tropical  fruits  brings  the  subject  more  or  less 
prominently  before  our  public. 


*Tlie  article  is  published  in  the  Report  of  the  Academy  for  1890-'91  (1892),  and 
reprinted  in  Entoiuolog.  Nachrichteii,  19,  1893,  pp.  25-30.  See  also  article  by  Puton, 
"L'Agrilns  sinuatus  destrncteur  des  poiriers''  (Revue  d'Eutoinolojiie,  2,  1883,  pp. 
67-69),  and  Xambeu's  "  Moeura  et  Metamorphoses  d'Insectes''  (1.  c,  12,  1893,  pp. 
91-93). 
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Sifting  the  published  evidence,  Prof.  Riley,  in  his  article  on  "Poi- 
sonous Insects,"  in  Wood's  Reference  Handbook  of  the  Medical  Sciences 
(vol.  V,  1887),  makes  the  following-  statements,  after  some  little  discus- 
sion of  the  characters  and  habits  of  the  creatures  considered : 

Scorjj'tons. —  *  *  *  They  are  dangeroas  in  proportion  to  their  size,  their  age, 
and  the  state  of  irritation  they  may  be  in.  Temperature  also  influences  the  venom. 
The  wounds  inflicted  even  by  the  largest  species  rarely  prove  fatal.  *  *  *  There 
is  no  doubt  that  the  sting  of  certain  kinds  common  in  South  America  causes  fever, 
numbness  in  various  parts  of  the  body,  tumors  on  the  tongue,  and  dimness  of  sight, 
which  symptoms  last  from  twenty-four  to  forty -eight  hours.  '  *  "  The  effect  of 
the  sting  upon  a  person  diminishes  in  virulence  with  repetition,  and  may  become 
innocuous. 

Centipedes. —  »  *  *  -phe  effect  of  the  bite  of  a  centipede  in  warm  climates  is 
very  variable ;  sometimes  excessively  virulent  and  painful,  at  others  causing  little 
inconvenience. 

Tarantulas. — This  popular  term  refers  only  to  the  large,  hairy  Theraphosids. 
*  *  *  The  bite  of  these  spiders  is  quite  painful,  but  not  by  any  means  as  danger- 
ous as  claimed.  It  produces  a  violent  inflammation  of  short  duration.  Scars  made 
by  such  bites  are  quite  lasting,  however,  looking  like  those  so  frequently  made  during 
dissections. 

Recent  correspondence  with  Mr.  Herbert  H.  Smith,  the  well-known 
collector  in  South  and  Central  America  and  the  West  Indies,  and  with 
Dr.  Eugene  Murray-Aaron,  who  has  collected  throughout  the  West 
Indies,  has  given  us  some  facts  which  should  be  placed  upon  record, 
and  which,  while  they  negative  popular  ideas,  substantiate  the  con- 
clusions arrived  at  by  Prof.  Riley,  as  above  stated. 

Mr.  Smith  writes  as  follows: 

Scorpion  stings  are  nearly  always  very  painful;  commonly  there  is  great  inflam- 
mation and  swelling  .around  the  wound  for  two  or  three  days,  and  occasionally  this 
may  extend  so  far  as  to  be  dangerous.  My  wife's  uncle,  a  physician  in  Yucatan, 
was  stung  on  one  of  the  toes  by  a  scorpion  which  had  got  into  his  shoe;  the  foot 
and  leg  inflamed  so  badly  that  he  himself  had  nearly  decided  on  amputation  of  the 
foot ;  he  believed  it  would  be  necessary  in  order  to  save  his  life.  However,  the  inflam- 
mation finally  subsided  and  he  got  well.  I  do  not  know  what  remedies  he  used,  j 
have  heard,  from  Brazilian  physicians,  of  similar  cases,  but  I  do  not  know  of  any 
case  of  death  from  a  scorpion  sting.  Probably  death  might  result  in  some  cases,  as 
(if  reports  are  true)  it  does,  rarely,  from  bee  stings.  I  have  never  been  stung  by  a 
scorpion.  My  wife  was  stung  by  a  small  one  in  the  West  Indies;  the  wound  was 
on  the  end  of  the  forefinger  and  was  exceedingly  painful.  By  the  advice  of  a  ser- 
vant, she  held  the  finger  for  an  hour  in  hot  sweet  oil  mixed  with  an  equal  measure 
of  laudanum.  There  was  no  swelling,  and  three  hours  after  all  pain  had  left  her. 
This  remedy  is  a  popular  one  in  the  West  Indies,  and  the  result  seems  to  show 
that  it  is  good.  Once  when  I  was  traveling  with  Mr.  O.  A.  Derby,  he  was  stung  on 
the  hand  by  a  scorpion.  The  swelling  lasted  for  three  days,  making  the  hand  use- 
less and  extending  ne.arly  to  the  elbow.  He  described  the  pain  at  first  as  terrible; 
he  is  a  brave  fellow,  but  I  could  see  by  his  drawn  face  that  he  was  suffering 
severely.  Some  scorpions  are  much  worse  than  others.  The  rather  small,  slender, 
pale-colored  kinds  have  the  worst  reputation,  and  country  people  in  Brazil  say 
that  the  sting  of  the  very  large  black  kinds  is  not  particularly  painful.  By  the 
way,  why  are  certain  places  nearly  free  from  scorpions,  while  others  are  overrun  by 
them?  The  worst  metropolis  of  them  that  I  ever  saw  was  a  v.alley  in  the  Tierra 
Templada  of  Mexico,  a  beautiful  place,  well  watered,  surrounded  by  forests,  and 
8359— No.  3 4 
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apparently  not  very  different  from  other  places  where  scorpions  were  rare.  Here 
I  could  not  turn  over  a  stone  without  timliug  three  or  four  under  it — a  small,  pale 
species,  said  to  be  very  wicked. 

About  centipedes  I  can  give  you  no  reliable  information.  I  never  heard  even  a 
report  of  their  being  dangerous,  though  the  bite  is  said  to  be  painful.  Some  say 
that  the  legs  are  poisonous  and  that  if  the  animal  runs  over  the  skin  it  leaves  a  trail 
liice  fire.  This,  I  talve  it,  is  all  imagination.  I  have  had  very  small  centipedes  run 
over  me,  and  they  did  not  harm  me  at  all.  I  never  saw  a  centi]>ede  wound,  and, 
according  to  my  experience,  the  animals  are  so  timid  that  they  will  not  try  to  l)ite 
unless  squeezed  by  a  stick  or  forceps.  Of  course  nobodj^  would  attempt  to  catch  a 
large  one  with  the  hand,  but  a  bare  foot  might  tread  on  oue. 

Spiders,  on  the  contrary,  are  very  pugnacious.  Species  an  inch  long,  if  threatened 
with  a  stick,  will  sometimes  leap  several  inches  at  it.  In  one  such  case  I  was  bitten 
on  the  finger.  The  pain  was  no  greater  than  that  produced  by  the  sting  of  a  small 
wasp,  and  there  was  hardly  any  swelling.  In  the  American  tropics  "  tarantulas" 
are  any  large  spiders,  but  especially  the  large  hairy  Mygales.  I  do  not  think  that 
these  are  dangerous,  except,  possibly,  to  a  few  ]>ersons.  The  only  case  of  a  Mygale 
bite  which  has  come  under  my  observation  was  that  of  a  man  who  was  bitten  on  the 
foot  deep  enough  to  draw  a  little  blood.  There  was  hardly  any  swelling  and  he 
paid  no  attention  to  it.  The  story  of  Mygales  killing  small  birds  is  true,  but  I  do 
not  think  that  the  birds  are  their  regular  prey.  They  eat  roaches,  large  moths,  etc., 
and  sometimes  grasshoppers. 

Dr.  Aaron  writes  as  follows : 

*  *  *  I  am  convinced  that  no  healthy  adult  need  have  serious  alarm  from  the 
bite  or  sting  of  these  creatures,  although,  as  I  have  more  than  once  found  out  to  my 
cost,  their  poisons  are  the  cause  of  much  and  excruciating  pain. 

Leprosy,  yaws,  the  malignant  forms  of  syphilis,  are  all  very  common  among 
negroes,  mestizos,  and  half-breeds  in  the  American  tropics,  and  it  is  among  such  sub- 
jects that  the  poisonous  insects  and  minor  poisonous  reptiles  find  their  victims  of 
serious  poisoning  and  death.  But  a  man  in  good  health,  with  pure  blood  and  of 
good  habits,  will  in  every  case  (in  my  opinion)  throw  off  their  efiects  in  from  one  to 
five  days.  My  most  serious  personal  experience  Avas  with  a  large  "  trap-door  spider'' 
(Mygale?  sp.)  in  Haiti.  The  creature  was  lurking  in  the  dried  sheathes  of  a  bam- 
boo clump  that  I  was  cutting  down  for  building  purposes  and  it  bit  me  twice  on  the 
back  of  the  hand  before  I  saw  him  (or  rather  her).  From  this  bite,  on  which  I  used 
the  usual  remedies,  I  suffered  more  or  less  for  four  days  and  expei-ienced  slight  pains 
for  nearly  a  month.  From  the  third  to  the  thirtieth  hours  my  hand  and  forearm 
were  terribly  swollen  and  discolored,  and  during  part  of  the  time,  at  irregular  inter- 
vals, every  pulsation  was  accompanied  by  pains  akin  to  the  worst  earache.  These 
involved  the  whole  arm  and  the  shoulder.  A  severe  headache  was  also  a  natural 
feature.  Fear  had  no  part  in  this  case,  as  I  had  been  bitten  before  by  a  larger  speci- 
men at  Port  a  Paix,  Haiti.     Why  the  effect  was  so  severe  I  can  not  say. 

While  keeping  house  at  Half  Way  Tree,  Jamaica,  I  was  severely  stung  at  the  base 
of  the  left  thumb  by  a  large  female  scorpion  that  had  taken  shelter  in  some  letters 
that  I  was  examining.  It  was  an  odd  coincidence  that  I  was  just  beginning  an 
article  for  a  New  York  syndicate  on  "  Insect  Poisons,"  and  was  looking  for  a  letter 
from  your  predecessor.  Prof.  Riley,  on  the  "red  tick,"  "grass  louse,"  bete  rouge 
(Ixodes  sp.  ?),  when  stung.  The  pain  and  the  inflammation  were  much  less  than  from 
the  Mygale.  I  have  been  stung  by  scorpions  several  times  while  hunting  in  rotten 
timber  and  decaying  vegetation  for  beetles,  etc.  Usually  the  effect  is  no  worse  than 
that  from  the  sting  of  the  "  locust-killer"  (Sliziis  speciosiis).  Bad  enough,  you  will 
say,  if  you  have  ever  had  a  tilt  with  that  formidable  hymenopter. 

Centipedes  have  a  fondness  for  vermin-infested  beds,  and  the  latter  are  as  common 
in  Tropical  America  as  the  hairs  on  a  dog's  back.  So  it  has  come  that  twice  I  have 
rolled  over  on  fair-sized  specimene  of  Julus  (?).     I  am  by  no  means  sure  of  the 
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manner  of  their  poison  infliction,  but  know  that  a  red  ridge,  burning  much  as  does  the 
excoriation  of  the  common  nettle,  is  the  result.  The  pain  is  less  than  that  from  the 
others,  but  the  incident  fever  and  distress  of  the  head  is  greater  than  that  of  the 
scorpion,  though  less  than  that  of  Mygale. 

Much  has  been  written  of  the  "  dance  of  the  tarantula,"  and  wonderful  are  the 
tales  the  traveler  may  hear  down  there.  In  the  Haiti  case  (bamboo  cutting;,  already 
spoken  of,  1  undoubtedly  felt  the  symptoms  that  give  rise  to  these  stories.  For  per- 
haps a  half  hour,  about  four  hours  after  the  bite,  I  was  afflicted  with  an  utterly  irre- 
sistible twitching  of  the  muscles  of  the  legs  and  arms,  and  the  spasmodic  action  of 
the  fingers,  eyelids,  lips,  and  tongue  were  most  distressing.  Only  the  utmost  exer- 
tion of  my  self-control  kept  me  from  making  more  of  an  exhibition  of  myself  than  I 
did.  As  it  was,  my  negro  guide  and  carriers  stood  sympathetically  around  and  com- 
pared notes  in  their  French-patois  jargon  as  to  the  probable  hour  of  my  demise. 
My  entire  recovery  and  subsequent  apparent  fearlessness  regarding  all  poisonous 
things  greatly  increased  their  opinion  of  the  Vaudoux  powers  with  which  they  bad 
already  invested  me. 


GENERAL    NOTES. 


GRAIN    INSECTS    IN    MILLS. 

An  article  on  the  destruction  of  grain  insects  in  mills,  published  in 
the  American  Miller  for  October  1 ,  1894,  strikes  us  as  so  thoroughly 
practical  that  it  is  well  worth  republishing  nearly  in  full.  The  article 
is  by  Mr.  11.  E.  Hutton,  who  is  evidently  a  man  of  wide  experience. 
After  reciting  the  trouble  experienced  in  his  mill  from  the  presence  of 
grain  insects,  Mr.  Hutton  says: 

This  was  about  the  predicament  in  our  mill,  and  we  began  to  arrange  a  siege. 
The  accompanying  sketch  shows  a  pair  of  small,  round  leels  to  tail  over  into  a  pair 


WATER 

niNa  TO  puu.  DOT 


\' 

■] 

BUq      SURPRISE. R.  ; 

% 

s 

^^^ 

1 

J 

1  _ 

-N 

■  r^^. 

rr 

lL 

^ 


Fig.  27— Machine  for  destruction  of  insects  in  mills  (from  American  Miller). 

of  smooth  rolls  about  the  size  of  feeder  rolls.  These  are  to  be  placed  over  flour 
chests  of  various  sizes  and  the  bug  family  are  gently  scalped  into  said  rollers  a.ud 
their  backs  cracked,  when  they  are  rolled  into  a  box  on  the  floor. 

This  plan  was  submitted  to  a  firm  of  manufacturers  of  mill  machin- 
ery, and  with  the  substitution  of  a  small  tank  for  the  rollers  was 
adopted  and  put  in  operation. 

Mr.  Hutton  continues: 

The  bisulphide  is  by  no  means  to  be  abolished  but  continued  with  determination, 
and  very  soon  the  pest  is  nnder  control.  One  or  two  annual  extensive  applications 
will  be  sufficient.     Remove  the  elevator  doors  and  take  out  the  chop  or  stock  from 
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several  cups  in  each  stand  aud  replace  the  door  or  lid  after  lilling  ahout  two-thirds 
with  bisulphide.  Put  at  least  two  cups  iu  each  couveyor  box,  as  that  is  the  princi- 
pal bn?eding-bed. 

Keep  padded  mallets  haudy,  aud  occasionally— several  times  a  week — jar  down 
the  cant  boards  and  spouts  and  allow  no  old  dust  to  accumulate  anywhere.  These 
mallets  are  easily  made  of  pieces  of  2  by  4,  the  ends  covered  with  odd  pieces  of  old 
cotton  belting  neatly  cut  out  at  the  corners,  folded  down,  and  nailed  around  the 
edges.  Hard- wood  broomsticks  make  good  handles.  Bore  a  hole  iu  the  end  of  the 
mallet  and  have  one  hanging  at  hand  on  each  lloor.  These  mallets  are  also  conven- 
ient to  use  on  the  spouting  in  case  of  choke-ups. 

In  the  construction  of  the  aforesaid  reels  shoulders  and  conveyors  should  be 
avoided,  aud  should  be  hoppered  to  discharge  into  a  spout  of  about  4  by  4,  so  there 
would  be  no  Hour  banks  and  no  accumulations  of  Hour  in  conveyors.  The  reels 
should  extend  a  trifle  past  the  partition  of  the  tnnk  chamber.  They  should  be  plain 
hoop  reels,  aud  not  deflectors  or  carriers,  so  as  not  to  fog  or  dust  over.  The  cloth 
being  coarse — No.  1  or  2 — the  capacity  is  immense.  A  reel  four  or  five  feet  iu  length 
has  a  capacity  of  350  barrels  per  24  hours.  They  should  be  run  at  a  speed  of  30 
revolutions  a  minute,  and  no  brush  or  cloth  cleaner  is  necessary.  The  water-tauk 
should  hold  three  or  four  gallons,  and  the  edges  should  fit  snug  against  the  cant 
board. 

A  shelf  may  be  provided  iu  an  upper  corner  where  a  cuj)  of  bisulphide  may  be 
placed  to  advantage  over  Sundays  or  while  the  mill  is  idle.  Each  of  these  reels 
re(]uireonly  a  2-inch  belt  over  14  or  16-inch  pulleys, 
or  several  may  be  coupled  tandem  or  a  cross-counter 
gear  drive  utilized.  In  small  mills,  where  this  plan 
would  be  considered  aluu>st  too  elaborate,  old  scalp- 
ers of  a  small  size  may  be  arranged  instead.  You 
should  avoid  having  conveyors  aud  elevators  between 
them  and  the  flour  chest  if  possible.  The  separation 
of  bugs  is  not  the  only  benefit  to  be  derived ;  for  mills 
carrying  stocks  of  flour  find  sacks  variously  damaged, 
some  infected  with  vermin,  rats,  and  mice  This  may 
all  be  fed  direct  to  the  flour  elevator  aud  the  bug  reel 
will  renovate  aud  sejjarate. 

In  cold  buildiugs  where  water  iu  the  tin  tank 
would  freeze,  a  sack  made  of  table  oil-cloth,  with  the 
oil  side  in,  may  be  substituted.  These  bugs,  as  is  said 
of  some  millers,  will  stand  watching,  as  they  are 
likely  to  crawl  out  of  the  sack.  A  sieve  will  not  take 
the  place  of  a  reel,  for  the  bugs  will  crawl  over.  I 
have  found  them  riding  purifier  sieves  and  elevator 
belts  with  seemiug  enjoyment. 

THE    CARNATION   TWITTER   AGAIN. 

From  the  notes  wliich  we  Lave  published 
on  pages  45  aud  343-345 of  vohune  vi,  Insect 
Life,  aud  from  recent  talks  with  florists,  as 
well  as  from  an  interesting  letter  received 
Fio.    28.-Cariiati<)n   twitter  (from  froui  Prof.  0.  F.  Baker,  of  Fort  ColHus,  Colo., 
drawing  by  c.  F.  Baker).  .^  appears  that  Several  insects  are  conc-rned 

iu  the  peculiar  deformation  ofcarnations,  known  to  growers  as  "twitter.'' 
Prof.  Baker  has  called  our  attention  to  an  article  which  he  published 
iu  the  American  Florist  for  April  1,  1890,  in  which  he  attributes  the 
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common  phase  of  twitter  to  the  work  of  a  plant-louse  of  the  genus 
Siphouophora.  He  figures  and  describes  the  insect,  but  does  not  give 
it  a  si)ecilic  name.  In  a  recent  letter  he  has  sent  us  an  interesting 
slcetch  of  a  form  of  twitter  caused  by  the  plant-louse  in  question,  which 
we  reproduce  herewith.  Kerosene  emulsion  will  prove  efficacious 
against  the  Siphonophora,  but  where  examination  shows  that  the 
anthomyiid  larva  mentioned  upon  page  45,  volume  vi.,  Insect  Life,  is 
causing  the  damage  there  will  be  no  remedy  until  the  life  history  of  the 
insect  has  been  worked  out,  except  to  pull  uj)  and  burn  infested  plants. 

LEGISLATION   AGAINST   INSECTS   IN   BRITISH   COLUMBIA. 

Under  the  authority  of  the  "Horticultural  Board  Act,  1894"  the 
Provincial  Board  of  Horticulture  of  British  Columbia  has  published  a 
set  of  tifteen  rules  and  regulations  providing  for  a  complete  system  of 
inspection  of  fruit  and  fruit  trees  m  that  province.  The  Board,  which 
is  composed  of  the  Minister  of  Agriculture,  the  Statistician  of  the 
Department  of  Agriculture,  the  Inspector  of  Fruit  Pests,  and  a  repre- 
sentative from  each  of  live  horticultural  districts,  declares  that  the 
word  pests  "  shall  mean  and  include  woolly  aphis,  apple-tree  aphis, 
scaly  bark-louse,  oyster  shell  bark-louse,  San  Jose  scale,  red  scale, 
borers,  codling  moths,  currant  worms,  or  other  known  injurious  insects, 
and  all  fungous  diseases."  Notification  of  the  presence  of  pests  is  to 
be  given  by  the  owner  of  infested  stock  to  the  proper  officer  of  the 
Board,  and  nursery  stock  shall  not  be  distributed  until  a  certificate  is 
obtained  from  the  Board  that  such  stock  appears  to  be  clean ;  the  cer- 
tificate to  remain  in  force  for  three  months.  Infected  nursery  stock  is 
to  be  cleansed  by  using  the  remedies  prescribed  by  the  Board  or 
approved  by  it,  and  shall  not  be  distributed  until  certified  as  clean  by 
the  Board.  Imported  fruit  is  not  to  be  taken  from  the  wharf  until 
inspected,  and  if  found  infested,  shall  be  destroyed  or  returned  to  the 
shipper.  Home-grown  fruit  is  also  subject  to  inspection,  and  if  found 
infested  shall  be  quarantined  or  destroyed. 

The  regulations  prescribe  that  all  infected  nursery  stock  shall  be 
disinfected  either  by  dipping  in  a  solution  of  one  pound  concentrated 
lye  and  one  pound  whale-oil  soap  in  five  Imperial  gallons  of  water,  or 
by  fumigation  with  cyanide  of  potassium.  A  lime-salt-and-sulphur 
solution  is  recommended  as  a  winter  spray  for  the  woolly  aphis  and 
scale  insects;  a  mixture  of  whale-oil  soap,  sulphur,  caustic  soda,  and 
commercial  potash  in  water  as  a  summer  remedy  for  the  San  Jose 
scale,  and  the  Bordeaux  mixture  for  apple  scab  and  all  fungous  dis- 
eases. All  boxes,  crates,  or  other  f)ackages  which  have  contained 
infected  nursery  stock  are  to  be  burned  immediately  after  the  removal 
of  the  contents,  and  hop-fields,  when  infested  with  the  hop  louse,  are 
to  be  sprayed  under  the  direction  of  the  Board.  The  penalty  fixed 
for  the  violation  of  these  rules  is  a  fine  not  to  exceed  fifty  dollars  for 
each  offense. 
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A   ^-EW   DEPARTMENT  OF   THE   PASTEUR   INSTITUTE. 

In  our  article  on  the  rise  and  present  status  of  official  econoniic  ento- 
mology, in  the  last  uutnber  of  Insect  Life,  we  referred  under  the  head 
of  France  to  the  establishment  of  the  Laboratoire  de  Parasitologic  de 
la  Bourse  de  Commerce  at  Paris,  and  of  an  entomological  dei)artment 
at  the  Institut  Agronomic^ue.  We  learn  from  Nature,  of  September 
33,  1804,  that  a  new  department  of  the  Pasteur  Institute  has  been  more 
recently  established,  which  has  for  its  especial  object  the  experimental 
study  of  means  of  defense  against  injurious  insects.  M.  Metchnikoif 
is  superintendent,  with  M.  J.  Danysz  as  his  assistant.  The  objects  are 
as  follows:  (1)  The  collection  and  cultivation  of  all  of  the  pathogenic 
microbes  of  insects  and  animals  destructive  to  crops,  (2)  the  study  of 
the  conditions  of  development  of  these  microbes  in  animals  and  on  vari- 
ous media,  (3)  the  direction  of  field  experiments,  and  (4)  the  superin- 
tendence and  control  of  practical  apjdications  of  results  of  laboratory 
work.  The  best  means  of  applying  these  results  will  be  discussed  by 
a  committee,  some  of  the  members  of  which  are  MM.  L.  Brocchi,  Costan- 
tin,  Grandeau,  Millardet,  Sauvageot,  Schribeaux,  A.  Giard,  J.  Kiinckel 
d'Herculais,  A.  Laboulbene,  P.  Marchal,  and  E.  L.  Eagonot.  A  bulletin 
will  be  published,  as  well  as  monographs  of  destructive  insects  and 
I^atliogeinc  bacteria,  statistics  concerning  damage,  and  critical  notes  on 
ail  publications  referring  to  these  matters. 

NITKOGENOUS  FOOD   AND   THE   REPRODUCTIVE    ORGANS. 

Mr.  J.  T.  Cunningham,  in  Nature  for  September  27,  1804  (p.  523), 
referring  to  Weismann's  statement  that  the  bee  has  the  specific  ijrop- 
erty  of  responding  to  imi)erfect  nutrition  in  the  larval  state  by  an 
imperfect  development  of  the  ovaries,  and  that,  as  proof  of  this,  blow- 
flies from  maggots  partially  starved,  but  fed  exclusively  upon  meat 
like  those  which  were  not  starved,  laid  eggs  in  normal  abundance,  calls 
attention  to  the  fact  that  the  larva  of  the  worker  bee  is  supplied  with 
a  diet  low  in  nitrogen,  while  that  of  the  queen  bee  is  supplied  with  one 
highly  nitrogenous.  Evidence  is  required  that  the  larva  of  tlie  blow- 
fly can  fully  develop  its  ovaries  when  deprived  of  nitrogenous  food. 
He  points  out  that  Weismanu  himself,  in  one  of  his  notes,  shows  that 
when  blow-flies  were  fed  upon  carrots  and  sugar  thej^  laid  no  eggs  for 
more  than  a  month,  but  as  soon  as  meat  was  supplied  them  sucked  it 
greedily  and  laid  great  numbers  of  eggs  the  week  afterwards.  He 
further  shows  that  in  the  case  of  Termites,  Grassi  has  found  that  the 
fertile  individuals  are  fed  during  development  on  the  secretion  of  the 
salivary  glan<ls  of  other  individuals,  while  sterile  forms  are  supplied 
only  with  macerated  wood  dust. 

SOME  SOUTH  AUSTRALIAN  MATTERS. 

The  journal  of  the  Agricultural  Bureau  of  South  Australia,  published 
as  an  appendix  to  the  Garden  and  Field  for  August,  1804,  contains 
several  items  of  interest  to  entomologists.     It  seems  that  the  pear  or 
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cherry  slug-,  Eriocampa  cerasi,  luis  been  doing  some  little  damage  in 
parts  of  South  Australia,  and  the  Minister  of  Agriculture  has  issued 
a  proclamation  prohibiting  the  introduction  into  the  colony  of  any  tree, 
plant,  or  fruit  in  any  way  infested  with  this  insect.  Announcement  is 
made  of  a  public  demonstration  of  the  benefits  to  be  derived  from 
spraying  fruit  trees  for  protection  against  fungous  diseases  aud  the 
attacks  of  insects  shortly  to  be  held  under  the  auspices  of  the  Agri- 
cultural Bureau.  The  Phylloxera  agitation  still  continues,  and  the 
officers  of  the  Bureau  are  coming  to  the  conclusion  that  in  the  use  of 
American  resistant  stocks  the  salvation  of  the  vine-growing  industry 
of  the  colony  is  to  be  found.  An  aj^plication  has  been  made  for  the 
removal  of  the  restriction  against  the  importation  of  oranges  aud 
lemons  affected  with  Mytilaspls  citricola,  hnt  in  view  of  the  fact  that 
this  insect  is  uot  known  in  South  Australia  the  application  was  denied. 

AN    IMPORTANT    MONOGRAPH. 

M.  G.  V.  Berthoumieu,  in  the  first  number  of  the  current  volume  of 
the  Ann  ales  de  la  Soci^t^  Entomologique  de  France,  has  begun  the 
publication  of  what  bids  fair  to  be  a  very  complete  monograph  of  the 
IchneiimonidiTB  of  Europe.  The  first  installment  of  35  pages  contains 
only  preliminary  matter.  He  divides  the  family  into  six  tribes,  which 
corresx^ond  to  the  five  subfamilies  given  in  Cresson's  Synopsis,  with  the 
addition  of  the  Agriotypini,  and  gives  at  length  the  general  habits  and 
characters  of  the  typical  tribe  Ichneumonini.  Im])ortant  original  obser- 
vations are  given  upon  the  larval  development  of  Ichneumon  rubens, 
and  the  statement  is  made  that  the  insects  of  this  tribe  or  subfamily 
are  exclusively  parasitic  upon  the  larva?  of  Lepidoptera.  In  this  opin- 
ion M.  Berthoumieu  follows  Bridgman  and  other  observers.  Uiwn  pages 
151-152,  vol.  Ill,  Insect  Life,  in  recording  the  office  rearings  of  para- 
sitic Hymenoptera,  we  have  given  three  cases  in  which  species  of  this 
subfamily  have  been  reared  from  sawfly  larvjv,  and  we  are  inclined  to 
think  that  the  general  statement  must  be  modified. 

cooperative  work  against  insects. 

On  page  376  of  the  last  volume  of  Insect  Life  we  mentioned,  under 
the  above  heading,  the  result  of  the  ofteriug  of  x)rizes  by  the  Genesee 
Valley  Forestry  Association  for  the  collection  of  cocoons  of  some  insect, 
which  we  concluded,  from  the  context  in  the  newspaper  paragraph  in 
which  we  observed  the  statement,  to  be  a  Clisiocampa. 

Mr.  M.  Y.  Slingerland,  of  Cornell  University,  seeing  this  item,  has 
put  us  in  possession  of  the  facts  in  the  case,  and  we  quote  his  interest- 
ing letter  in  full: 

In  1892,  while  attending  the  Association  of  Economic  Entomologists  at  Rochester, 
aud  passing  to  aud  from  the  meetings,  along  some  of  the  beautifully  shaded  streets,  I 
saw  immense  numbers  of  the  egg-masses  of  the  white-marked  tussock-moth  (Noto- 
lophus  orgyia)  on  the  trunks  of  the  trees  aud  in  many  angles  of  the  dwelling  houses 
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near  by.  The  frieud  with  whom  I  was  staying  belonged  to  the  reportorial  staflf  of 
one  of  the  leading  dailies  in  the  city,  and  I  was  thus  fortunate  enough  to  be  able  to 
quickly  sound  the  alarm.  A  few  days  later  I  again  called  the  attention  to  the 
necessity  of  active  measures  being  taken  at  once,  and  gave  a  detailed  account  of  the 
Insect  in  the  same  paper.  Thus.  I  believe.  I  was  the  lirst  to  call  the  attentiou  of  the 
citizens  to  the  pest,  and  by  frequent  short  notices  and  telegrams  sent  at  the  re(iuest 
of  the  editor,  public  opinion  was  at  last  arou.sed  so  tliatin  the8pring44,900so-called 
"cocoons"  were  gathered  by  one  boy.  (I  had  siiggested  this  method  of  interesting 
the  school  children  in  one  of  my  communications.)  This  spring  the  prizes  were 
larger  and  the  Avork  was  vigorously  pushed.  Competition  was  close  aud  when  the 
time  limit  expired  over  8,400,000  ''cocoons"  had  been  gathered  by  the  children. 
The  figures  quoted  from  the  American  Cultivator  rei)re8ent  only  those  "cocoons'' 
gathered  by  one  school  before  May  10.  The  contest  did  not  close  until  .lune  1,  when 
one  boy  was  credited  with  3,038,713,  and  another  boy  with  over  1,. 500,000!  I  was 
somewhat  curious  to  know  just  what  these  "cocoons"  were,  so  I  asked  the  princi- 
pal of  one  school  to  send  me  a  box  just  as  they  came  in.  I  received  a  cigar  box 
packed  full  and  said  to  contain  2,000.  It  was  a  very  dirty  mess,  as  they  had  evi- 
dently been  gathered  in  the  vicinity  of  car-shops  or  other  large  coal-burning  manu- 
factories, so  I  did  not  question  the  accuracy  enough  to  count  them.  I  especially 
desired  to  find  out  how  many  of  the  "cocoons"  were  egg-masses  among  the  stated 
2,000  "cocoons."  Most  of  the  mass  did  consist  of  the  cocoons  of  the  male  moth,  all 
empty,  of  course.  The  city  papers  have  reported  the  pest  greatly  reduced  in  num- 
bers this  summer  as  comi)ared  with  other  years.  There  is  no  doubt  that  the  $600 
expended  in  prizes  by  the  Genesee  Yallej-  Forestry  Association  this  spring  was  the 
cheapest  and  most  e   ective  method  of  checking  this  pest  that  could  have  l>een  used. 

A  NEW  ZEALAND  MOTH-CATCHING  PLANT. 

In  our  article  upon  the  codling-  moth,  in  the  annual  report  of  this 
Department  for  1887,  we  referred  on  page  98,  to  the  insect-catching 
properties  of  the  tiowers  of  the  different  species  of  Physiauthus,  and  to 
the  interesting  suggestion  of  a  possible  use  for  these  plants  as  codling 
moth  traps  in  New  Zealand  by  Dr.  Cheeseman,  of  the  Auckland  Museum^ 
and  Mr.  J.  T.  Campbell,  U.  S.  consul  at  Auckland.  We  further  stated 
that  a  very  large  number  of  specimens  of  moths  captured  by  these  plants 
were  received  from  Mr.  Campbell,  but  among  them  were  no  codling 
moths.  In  Science  Gossip  for  October,  ISO!,  Mr.  W.  M.  Maskell,  of 
the  University  of  New  Zealand,  at  Wellington,  publishes  an  interesting 
article  upon  this  subject,  identifying  the  i)rincipal  moth  catching  plant 
of  New  Zealand  as  Araiu/ia  albens.  It  is  a  native  of  the  Cape  of  Good 
Hope,  and  was  accidentally  introduced  into  New  Zealand.  It  captures 
such  moths  as  visit  the  flowers  for  nectar,  the  proboscis  of  the  moth 
being  clasped  by  two  pincer-like  organs.  Mr.  Maskell  states  that  a 
plant  of  Araugia  covering  a  space  10  yards  in  length  may  frequently 
destroy  as  many  as  hundreds  of  moths  in  a  night,  and  consequently 
prevent  the  ravages  of  fifty  times  as  many  larva^.  The  varieties  of 
moths  are  not  indicated,  but  the  statement  is  made  that  the  codling 
moth  does  not  frequent  the  plant. 
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THE   ARMY   WORM   IN   1894. 

During  tlie  season  of  1893  the  aruiy  worm,  Letieania  unipuncta^  was 
reported  several  times  from  tlie  States  of  Michigan  and  Wisconsin  m 
June,  and  later  in  the  season  the  so-called  wheat-head  army  worm,  or 
fall  army  worm,  occupied  practically  the  same  territory.  The  present 
year  in  certain  Eastern  States  the  army  worm  has  done  more  damage 
than  has  been  reported  to  us  since  1881.  Beginning  on  May  29,  when 
it  was  reported  from  liichmond,  Va.,  specimens  have  been  received  at 
frequent  intervals  down  to  September  0.  The  record  reads :  Eichmoud, 
Va.,  May  29;  Chester,  Va.,  June  5;  Easthampton,  Long  Island,  IsT.  Y., 
July  9;  Augusta,  Wis.,  July  10;  Nadeau,  Mich.,  July  18;  Wausau, 
Wis.,  July  19;  Conner,  Pa.,  July  21;  New  Canton,  Va.,  August  16; 
Belle  Haven,  Va.,  August  23;  Woodford,  Va.,  August  25;  Lincoln, 
Del.,  September  0;  St.  Stephens  Church,  Va.,  September  11. 

There  is  no  doubt  about  the  determination  in  any  of  these  cases,  as 
specimens  have  invariably  been  sent  to  the  Department.  This  late 
occurrence  of  the  insect  in  injurious  numbers  in  ^^irginia  and  Dela- 
ware is  entirely  unprecedented.  It  has  long  been  known  that  there 
are  from  four  to  five  generations  annually  in  the  former  State,  and  while 
in  the  majority  of  instances  it  is  the  lirst  generation  of  larvae,  i.  e.,  the 
oiispriug  of  the  moths  into  which  the  over-wintered  larvae  develop, 
which  constitutes  the  injurious  generation,  as  long  ago  as  1880,  in 
the  columns  of  the  New  York  Semi- weekly  Tribune,  the  writer  gave  an 
instance  of  a  destructive  army  composed  of  individuals  of  the  second 
generation.  There  can  be  little  or  no  doubt  that  the  occurrences  of  late 
August  and  early  September  in  parts  of  Virginia  illustrates  the  possi- 
bility of  the  development  in  injurious  numbers  of  at  least  a  third 
annual  generation. 

We  can  ofi'er  no  suggestions  as  to  the  reasons  for  this  anomalous 
occurrence,  but  it  is  only  an  evidence  that  there  are  possibilities  of 
injury  by  the  army  worm  which  have  been  hitherto  unsuspected.  The 
early  indications  that  1894  would  prove  to  be  an  army  worm  year  were 
so  strong  that  a  circular  was  issued  by  the  Division  during  the  first 
part  of  June,  and  a  copy  will  be  sent  to  all  applicants.  The  remark- 
able character  of  the  late  appearance  of  the  worms  is  indicated  by  the 
opening  sentence  of  this  circular,  in  which  it  is  stated  that  "  In  the 
months  of  May  and  June,  and  sometimes  as  late  as  July,  wheat,  oats, 
and  other  small  grains,  corn,  timothy,  blue  grass,  and  other  grasses, 
but  seldom  or  never  clover,  are  occasionally  overrun,"  etc. 

ABUNDANCE    OF    CHAR^EAS    GRAMINIS   IN    SCOTLAND. 

On  pages  48  and  49  of  the  current  volume  of  Insect  Life,  we  referred 
to  the  extraordinary  numbers  of  the  larvte  of  Helmpliolus  popularis 
in  northern  France  during  1893,  which  was  ascribed  to  the  extremely 
long- continued  dry  weather  of  that  season.     W^e  have  noticed  in  the 
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English  papers  reports  of  similar  abundance  ot  the  grass  caterpillar, 
Cliara'as  graminis^  in  northern  Europe,  especially  during  the  past  two 
years,  and  in  The  Entomologist  for  October,  1804,  there  is  an  interest- 
ing article  by  Kobert  Service  concerning  the  recent  abundance  of  this 
latter  species  in  southern  Scotland.  He  mentions  one  place  where  the 
drains  and  ditches  were  found  in  many  cases  to  have  been  tilled  up  with 
larva'  after  heavy  rainfalls,  the  masses  of  caterpillars  lying,  in  some 
places,  from  20  to  24  inches  in  depth.  Anglers  found  every  trout  cap- 
tured literally  crammed  to  the  mouth  with  these  larvie.  The  coincidence 
of  the  appearance  of  this  insect  in  such  extraordinary  numbers  with 
the  outbreak  of  the  vicarious  army  worm  in  the  eastern  i)art  of  thivS 
country  is  interesting,  and  indicates  a  similarity  of  weather  conditions. 

THE  BUTTERFLY  HUNTERS  IN  THE  CARIBBEES. 

Scribners  have  just  published  a  haudsome  little  volume  under  the 
above  title,  by  Dr.  Eugene  Murray-Aaron,  of  N"ew  York.  The  book  is 
intended  for  young  people,  and  gives  an  interesting  account  of  a  jour- 
ney made  by  two  boys  of  fourteen  and  sixteen,  under  the  care  of  an 
experienced  traveler  and  naturalist,  to  the  Bahamas,  Haiti,  and  Januiica. 
The  object  of  the  trip  was  primarily  to  collect  butterflies,  but  general 
collections  in  other  groups  were  also  made,  and  the  author  has  brought 
in  many  interesting  historical  and  ethnological  passages  concerning 
the  islands  and  the  people  inhabiting  them.  One  who  expects  from  the 
title  a  strictly  entomological  work  will  be  disappointed,  but  there  are 
many  interesting  entomological  notes,  and  the  volume  is  well  calcu- 
lated to  hold  the  attention  not  only  of  the  class  for  whom  it  was 
designed,  but  also  of  persons  who  are  in  any  degree  interested  in  natu- 
ral history.  The  jjerson  reading  it,  in  fact,  can  not  but  become  more 
Interested  in  nature.  It  is  the  intention  of  the  author  to  follow  it  by 
another  volume  describing  a  journey  by  the  same  individuals  to  Central 
America.  To  the  entomologist  the  book  is  chiefly  interesting  for  its 
account  of  the  methods  used  by  insect  collectors  in  tropical  countries, 
a  subject  with  which  Dr.  Murray- Aaron  is  perfectly  familiar  from  per- 
sonal experience.  He  has  traveled  over  the  entire  ground  in  wliicli  the 
scenes  are  laid,  and  leaves  nothing  to  hearsay. 

damactE  by  Abbott's  baoworm. 

Mrs.  Annie  Trumbull  Slosson,  in  the  Journal  of  the IS^ew  York  Ento 
mological  Society  for  September,  1894,  states  that  at  Punta  Gorda,  Fla., 
the  baskets  of  Oiketicns  ahhottil  were  very  numerous  on  various  trees 
and  shrubs.  Orange  and  lemon  trees  were  sometimes  completely 
defoliated.  Upon  one  Japanese  plum  they  hung  by  hundreds,  one 
small  twig  sometimes  carrying  eight  or  more,  hanging  not  half  an  inch 
ai>art.  Fortunately  this  insect  is  readily  destroyed  by  an  arsenical 
si)ray. 
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TWO    MORE    IMPORTANT    VEDALIAS, 

We  have  recently  received  from  Mr.  A.  Alcock,  sui)erinteudeiit  of 
tlie  Indian  Mnseum  at  Calcutta,  specimens  of  VedaUafumida,  var.  ro.set- 
pennis  Muls.,  which  has  appeared  in  considerable  numbers  during  the 
present  season  and  is  feeding  on  Icerya  (vgyptiacum  on  ornamental 
plants  in  the  compound  of  the  Museum.  Whatever  bearing  this  fact, 
and  the  rearing  of  an  internal  parasite  of  this  Egyptian  Icerya  by  Mr. 
Cotes  last  year,  as  recorded  in  Insect  Life,  may  have  on  the  supposi- 
tion that  India  is  the  original  home  of  this  insect,  the  fact  remains  that 
the  new  Indian  Vedalia  will  be  an  important  insect  to  import  into  the 
affected  gardens  of  Alexandria,  Egypt,  where  /.  cegyptiacum  has  been 
doing  so  much  damage. 

Mr.  C.  H,  Tyler  Townsend,  in  the  course  of  a  recent  journey  to  Mexico 
under  a  commission  from  this  Department,  discovered  Vedalia  neholdii 
feeding  upon  Icerya  purehasi.  We  have,  therefore,  a  Vedalia  at  hand 
in  case  I.  purehasi  should  reappear  in  dangerous  numbers  in  California 
and  the  original  stock  of  V.  cardinalis  die  out.  We  have  no  knowledge 
of  the  life- history  of  the  Mexican  species,  and  it  may  prove  to  be  a 
slower  breeder  than  the  famous  V.  cardinalis. 

DAMAGE   BY    THE    BROWN    SAP-CHAFER. 

An  unusual  number  of  complaints  were  received  during  the  past 
season,  from  correspondents  of  this  Division,  of  injuries  by  a  common 
light  grayish-brown  beetle  belonging  to  the  family  Scarabneidai,  known 
as  Euphoria  inda  Linn.,  and  generally  referred  to  in  works  on  economic 
entomology  as  the  Indian  Cetonia. 

August  31,  specimens  were  received  from  Pullman,  111.,  where  the 
beetle  was  reported  to  be  feeding  on  the  sap  flowing  from  wounds 
made  by  borers  in  elm  and  ash  trees,  also  from  a  correspondent  at 
Hickory  Hill,  Pa.,  who  wrote  that  it  seemed  to  be  very  destructive  to 
green  corn,  by  eating  the  kernels  off  the  cob.  September  1  it  was 
mailed  to  us  from  Dr.  E.  H.  Jenkins,  vice-director  of  the  Connecticut 
Agricultural  Experiment  Station,  with  the  information  that  the  insect 
was  damaging  corn  extensively  at  Westport,  Conn.  September  4  it 
was  received  through  the  editor  of  the  Kew  England  Homestead, 
who  reported  the  insect  to  be  attacking  tomatoes  at  Sterling,  Mass. 
September  18  it  was  received  from  Greenwich,  Conn.,  wliei-e  the  insect 
was  found  on  sap  exuding  from  oak  trees.  In  the  last  instance,  as  in 
the  first,  our  correspondent  was  laboring  under  the  impression  that 
the  beetles  had  injured  the  trees,  and  was  of  the  opinion  that  the 
insects,  of  which  he  states  he  had  picked  ofl"  hundreds  from  five  oak 
trees,  "sting"  the  bark,  causing  the  sap  to  flow. 

In  the  November  number  of  Gardening  (pp.  55-56)  two  similar  cases 
are  mentioned  by  correspondents  in  White  Plains,  N.  Y.,  and  Detroit, 
Mich.     The  first  of  these  found  the  insects  on  a  pear  tree  which  was 
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thought  to  be  dying  from  their  attacks.  The  second  stated  tliat  the 
beetles  were  very  destructive  to  Norway  maple,  beech,  and  birch  trees 

This  insect  and  its  kind,  as  is  well  known,  feed,  in  their  mature  con- 
dition, on  the  sap  or  juices  which  exude  from  borer- infested  trees  and 
from  fruit  which  is  over- ripe  or  has  been  injured  from  any  cause,  but  it 
is  not  probable  that  they  often  attack  healthy  fruit  or  seriously  injure 
trees.  Their  mouths  are  formed  for  sipping  or  lapping  vegetable  juices 
and  not  for  boring  or  biting.  Their  active  life  as  adult  beetles  is  short 
and  they  are  incapable,  therefore,  of  very  extensive  injuries  except 
when  present  in  great  numbers,  as  in  the  past  year. 

The  larva  of  this  species  is  subterranean  in  habit,  and  has  always 
been  supposed  to  live  like  other  allied  forms  on  the  rootlets  of  grass 
and  other  herbaceous  plants.  There  is  practically  nothing  published 
concerning  its  larval  habits  beyond  the  fact  that  it  occurs  in  its  various 
stages  in  the  nests  of  ants.  I  have  also  reared  it  from  larvae  taken  at 
Cold  Spring  Harbor,  L.  I.,  with  those  oi  the  allied  Allorhina  nithhi  in 
manure.  The  larvae  when  found  July  9  were  encased  in  spherical 
cocoons,  smaller  than  those  of  Allorhina,  but  very  similar  in  api)ear- 
ance.  Unfortunately  I  was  unable  to  follow  up  the  development  of 
the  species.  A  day  or  two  after  the  finding  of  these  larva'  I  was 
called  away  and  did  not  return  until  the  last  week  of  August,  when 
the  adults  were  found  still  living  in  their  cocoons. 

Two  or  three  weeks  after  the  beetles  are  noticed  in  August  and  Sep- 
tember they  disappear  and  there  can  be  no  doubt  that  they  then  enter 
the  earth  for  hibernation.  In  the  first  warm  days  of  spring  they  reap- 
pear, when  they  may  be  seen  hovering  just  above  the  ground  along 
j)athways  and  in  our  gardens. 

Hand-picking  appears  to  be  the  only  remedy  for  this  insect. — F.  H.  C. 

ABUNDANCE  OF  AN  IMPORTED  SNOUT-BEETLE  IN  MAINE. 

During  September  of  the  present  year  a  correspondent  at  Bangor, 
Me.,  sent  to  this  office  a  small  lot  of  a  European  snout  beetle,  Scia- 
philus  asperatus  Bonsd.  [muricatus  Fab.),  which  has  attracted  some 
little  attention  in  that  city.  Our  correspondent  informs  us  that  the 
beetles  gather  on  the  fences,  and  "getting  on  the  top  rail  just  cluster 
and  keeping  still  seem  to  enjoy  life."  They  have  a  singular  habit  of 
"piling  up  on  each  other  in  a  straight  line,  many  at  once  and  in  many 
small  groups."  They  were  not,  however,  observed  to  be  copulating. 
This  unusual  gathering  took  place  during  the  first  of  September  and 
was  preparatory  to  hibernation. 

The  first  notice  of  the  occurrence  of  this  insect  in  North  America  is 
by  Mr.  Samuel  Henshaw,  published  in  1888  in  Psyche  (vol.  V,  p.  137). 
The  insect  was  collected  at  Brookline,  Mass.,  by  Mr.  F.  C.  Bowditch,  on 
Populns  halsamifera.  In  the  Canadian  Entomologist  (vol.  xxrii,  pp. 
23,  114,  1891)  Mr.  W.  H.  Harrington,  reports  this  species  at  Sydney, 
Cape  Breton,  Nova  Scotia.     It  Avas  found  in  1884  and  1890  and  was 
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not  uncommon.  In  tlie  Kational  Museum  collection  there  are  also 
specimens  from  Maiden  and  one  other  locality  in  Massachusetts,  and 
Mr.  M.  L.  Linell  informs  me  that  he  has  taken  a  specimen  near  Brook- 
lyn, L.  I. 

It  will  be  noticed  that  although  the  species  was  known  to  have  been 
introduced  at  least  ten  years  ago,  that  it  is  still  limited  to  districts  near 
the  sea  shore.  Like  other  allied  wingless  species  that  have  been  intro- 
duced from  Europe  it  will  probably  not  extend  its  range  much  farther 
south,  but  will  move  gradually  westward  from  the  points  where  it  has 
now  established  itself.  It  it  a  common  European  species  and  is  known 
to  feed  on  a  great  variety  of  deciduous  trees  and  shrubs,  and  though  it 
is  impossible  to  forecaste  the  future  it  is  not  probable  that  it  will  ever  be 
particularly  injurious  to  cultivated  plants  in  this  country. — F,  H.  C. 

DAMAGE    TO    CLOVER   IN   MICHIGAN. 

Two  of  the  most  important  insect  enemies  of  the  clover  plant,  both 
importations  from  Europe,  have  reached  the  State  of  Michigan  on  their 
westward  march  from  the  Atlantic  coast,  and  during  the  past  two  sea- 
sons have  done  a  great  deal  of  damage.  These  are  the  clover-leaf 
weevil,  Phytonomus  pnnctatus,  and  the  clover  root-borer,  Hylastlnus 
ohscurus  Marsh.  From  an  article  in  the  Michigan  Farmer  for  Septem- 
ber 8,  1894,  we  learn  that  during  the  past  two  years  the  combination 
of  the  attacks  of  these  two  insects  with  the  protracted  drought  has 
resulted  in  the  most  general  failure  of  the  clover  crop  in  Michigan  that 
lias  ever  been  known, 

A   NEW    COTTON    INSECT    IN    TEXAS. 

We  have  recently  received  from  San  Diego  County,  Tex.,  specimens 
of  cotton  bolls  damaged  hy  Anthonomus  grandis  Boh.  This  insect  was 
sent  to  Prof.  Riley  more  than  ten  years  ago  by  Dr.  Edward  Palmer 
(see  Annual  Report  Department  of  Agriculture,  1885,  p.  279),  who 
found  it  feeding  in  dwarf  cotton  bolls  in  northern  Mexico,  but  it  has 
never  been  reported  with  certainty  from  the  United  States  until  the 
l^resent  summer.  Dr.  W.  G.  Dietz,  in  his  revision  of  the  Anthonomini 
(Tr.  Am.  Ent.  Soc,  vol.  xviii,  p.  205),  has,  indeed,  reported  the  species 
from  Texas  on  the  basis  of  a  specimen  in  Mr.  Schwarz's  collection 
bearing-  a  Texas  label,  but  Mr.  Schwarz  informs  us  that  he  hag 
recently  learned  that  the  specimen  referred  to  was  from  Mexico  and 
came  indirectly  from  the  same  source  as  did  Prof.  Riley's  specimens. 
The  larva  lives  within  the  bolls  and  is  full  grown  before  the  end  of 
September.  The  bolls  which  were  sent  in  October  contained  adult 
larvffi,  pupse,  and  full-grown  insects  as  well.  The  life- history  of  the 
insect  is  not  fully  known,  and  we  can  not  at  the  present  time  suggest 
any  competent  remedy.  It  will  possibly  prove  a  very  important  enemy 
to  the  cotton  crop  in  the  southwest.  A  more  detailed  account  will  be 
published  in  the  next  number  of  Insect  Life. 
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THE    PEAR   MIDGE    IN    ENGLAND. 

Kev.  E.  N.  Bloomtield,  of  Hastiugs,  England,  in  a  note  in  the  July, 
1894,  number  of  Science-Gossip,  states  that  the  i)ear  midge  {I)q)losis 
pyrivora)  has  been  very  destructive  iu  his  garden  the  present  spring, 
spoiling  almost  the  whole  produce  of  some  of  his  pear  trees.  Mr.  Bloom- 
field  is  familiar  with  Prof.  Kiley's  first  account  of  this  important  pear 
enemy,  published  in  the  Annual  Eei)ort  of  this  Department  for  1885, 
pp.  283-28!),  but  is  evidently  not  acquainted  with  the  results  of  Prof. 
J.  B.  Smith's  imjwrtant  experiments  with  remedies  against  this  insect. 
Prof.  Smith  finds  that  a  heavy  top  dressing  with  kainit  destroys  the 
pear  midge  while  it  is  pupating  beneath  the  surface  of  the  ground. 

DESTRUCTIVE    GRASSHOPPERS    IN    NEW    YORK. 

The  long-continued  drought  of  the  past  summer,  particularly  in  the 
Northeastern  States,  has  been  very  favorable  to  the  uninterrupted 
development  of  swarms  of  the  local  or  nonmigratory  species  of  grass- 
hopi)ers,  especially  of  Caloptenus  feniur-ruhrtim,  the  common  red-legged 
locust  or  grasshopper,  and  C.  hivittatus,  the  two-strii)ed  locust.  ISew 
York  papers  have  contained  many  items,  for  the  most  part  somewhat 
exaggerated,  of  the  condition  of  affairs,  but  indicating  by  their  number 
that  a  very  considerable  amount  of  damage  has  been  done  to  growing 
crops.  In  the  western  portion  of  the  State,  iu  Genesee  and  Wyoming 
counties,  and  in  the  south-central  portion,  they  have  injured  oats  and 
buckwheat,  after  damaging  the  hay  crop  to  some  extent.  Garden 
vegetables  have  also  suftered  somewhat.  In  the  northern  portion  of 
the  State  the  damage  has  been  almost  equally  great,  while  along  the 
Hudson  Valley  both  the  species  above  mentioned  have  been  exception- 
ally abundant.  During  late  September  in  Greene  County,  among  the 
Catskills,  the  red-legged  species  was  more  abundant  than  we  have  evei 
seen  it  before — so  much  so,  in  fact,  that  the  insects  would  fiy  up  in 
perfect  clouds  before  one  walking  through  the  fields. 

No  systematic  reme<lial  work  was  undertaken,  and  it  is  doubtful 
whether  either  of  these  insects  will  be  more  abundant  than  usual  next 
season.  We  have  noticed  a  newspaper  statement  that  a  farmer  resid- 
ing near  Perry  adopted  the  driving  method  with  some  little  success. 
He  hired  several  men,  armed  them  with  branches  of  trees,  and  took  a 
trip  across  his  bean  field,  driving  the  grasshoppers  into  his  neighbor's 
field  of  grain.  This  enterprising  individual  saved  his  bean  crop,  but 
we  understand  he  and  his  neighbor  are  no  longer  upon  speaking  terms. 

A  correspondent  in  Sullivan  County,  writing  under  date  of  October 
1),  states  that  much  damage  was  done  to  grass,  oats,  and  gardens. 
Some  farmers  were  obliged  to  plow  their  oats  under  and  pasture,  and 
those  who  cut  their  hay  late  suftered  quite  a  serious  loss.  Heads  of 
timothy  grass  were  completely  stripped,  nothing  but  the  bare  stalk 
being  left.  After  the  grass  was  gone  the  insects  attacked  the  tall 
weeds  in  the  hedge  rows. 
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THE   WESTERN   CRICKET   IN   UTAH   IN   THE   FORTIES. 

Perhaps  tlie  earliest  instance  of  damage  to  cultivated  crops  by  the 
western  cricket  {Anabrns  sim2}lex  Hald.)  is  that  reported  by  the  Hon. 
George  Q.  Cannon  in  a  recent  speech  as  temporary  chairman  of  the 
third  irrigation  congress  (Irrigation  Age,  1894,  p.  188).  This  account 
is  also  interesting  from  the  complete  destruction  of  the  cricket  in  this 
instance  by  gulls.  In  describing  the  agricultural  conditions  in  Utah  in 
1848,  Ml.  Cannon  states  that  the  "black  crickets  came  down  by  millions 
and  destroyed  our  grain  crops;  promising  fields  of  wheat  in  the  morn- 
ing were  by  evening  as  smooth  as  a  man's  hand — devoured  by  the 
crickets."  At  this  Juncture,  he  says,  "  Sea  gulls  came  by  hundreds 
and  thousands,  and  before  the  crops  were  entirely  destroyed  these 
gulls  devoured  the  insects  so  that  our  fields  were  entirely  freed  from 
them."  *  *  *  "I  have  been  along  the  ditches  in  the  morning,"  he 
adds,  "and  have  seen  lumps  of  these  crickets  vomited  up  by  the  gulls 
so  that  they  could  begin  killing  them  again." 

The  cricket  here  referred  to  will  be  remembered  as  the  one  that  fre- 
quently travels  in  enormous  hordes  in  the  West,  stopping  at  no  obstacle, 
river  or  other,  and  is  the  one  also,  on  the  authority  of  Thomas,  eaten 
by  the  Indians,  either  roasted  or  simply  after  the  head  and  limbs  have 
been  removed.  A  recent  account  of  damage  by  it  is  given  in  Insect 
Life  (vol,  vi,  p.  17).* 

On  the  authority  of  Dr.  A.  K.  Fisher,  of  this  Department,  the  bird 
referred  to  above  is  undoubtedly  Franklin's  gull,  {Larusfranklini)  which 
occurs  in  enormous  flocks  about  the  small  fresh- water  lakes  of  the  North- 
west, and  feeds  in  great  companies  on  Orthoptera  of  all  sorts. 

Mr.  Vernon  Bailey,  in  the  Annual  Report  of  the  Ornithologist  for 
1887,  describes  the  feeding  of  large  flocks  on  grasshoppers  in  Dakota, 
near  Devils  Lake,  and  Dr.  Fisher  says  that  this  habit  is  frequently 
observed  throughout  the  grasshopper  and  cricket  regions.  In  this  the 
gulls  are  assisted  by  certain  hawks,  the  work  of  the  latter  being  noted 
also  by  Mr.  Thomas  in  the  report  of  his  western  journey  of  1871.  A 
flock  of  500  Swainson's  hawk  {Buteo  swainsoni)  which  is  probably  the 
species  seen  by  Thomas  and  others,  was  observed  feeding  on  Anabrus 
in  Colorado  by  Mr.  A.  S.  Bennett,  and  the  stomach  of  one  of  the  hawks 
shot  at  the  time  contained  six  of  the  insects.t — C.  L.  M. 

AN   IMPORTANT    SCALE    INSECT    ON   COTTONWOOD. 

Mr.  W.  S.  Connor,  of  East  Atchison,  Mo.,  has  sent  us  a  large  and 
striking  scale  insect  upon  young  cottonwood  trees  which  is  seriously 
damaging  a  very  considerable  plantation  in  his  vicinity.  The  insect 
belongs  to  the  genus  Prosopophora  and  is  a  new  species.  It  is,  as  before 
stated,  very  large  and  conspicuous,  and  clusters  upon  the  trunks  of 


*See  aLso  U.  S.  E.  C,  vol.  ii,  p.  163;  Ibid.,  vol.  in,  p.  61. 
t  Hawks  and  Owls  of  the  United  Statics,  Fislier,  p.  77. 
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g  trees  in  extraordinaiy  ii umbers.  The  result  is  tbat  mauy  trees 
inches  or  less  in  diameter,  planted  in  1803,  are  dead  this  season. 
'j.^e  strip  of  aftected  timber  is  about  one  and  one-half  miles  long  and 
skirts  the  bank  of  the  Missouri  Eiver.  Fortunately  many  of  the  speci- 
mens received  were  pierced  with  the  exit  holes  of  some  hymeuopterous 
parasite.  This  adds  another  to  the  already  large  list  of  insects  affect- 
ing young  trees  on  tree  claims  in  the  West. 

THE   SPIDER   WHICH   BITES. 

The  spider  mentioned  in  the  stories  told  by  Dr.  E.  K.  Corson,  in  his 
lengthy  letter  published  in  Insect  Life  (vol.  i,  p.  280-2),  has  never 
been  determined.  We  hazarded  the  guess  that  the  privy-inhabiting 
species  might  have  belonged  to  either  of  the  genera  Amaurobius  or 
Civlotes,  or  possibly  to  Tegenaria,  Pholcus,  or  Dictyna.  The  well-known 
habits  of  LatrocJectm  mactans,  however,  seemed  to  indicate  that  it  could 
not  be  the  species  the  bite  ot  which  brought  about  such  serious  results 
in  the  cases  mentioned  by  Dr.  Corson.  We  have  recently  received  a 
letter,  however,  from  Mr.  Frank  M.  Jones,  of  Wilmington,  Del.,  with 
which  he  transmitted  specimens  of  a  spider  which  he  captured  in  an 
irregularly  spun  web  a  few  inches  below  the  level  of  the  seat  in  a  privy 
at  Milledgeville,  Baldwin  County,  Ga.  This  insect  proved  to  be  Latro- 
dectus  mactans,  and,  in  view  of  this  direct  evidence,  it  seems  likely  that 
in  some  at  least  of  the  cases  described  by  Dr.  Corson  this  species  was 
concerned. 

PSEUDOPARASITIC   HAIRS   OF   TACHINIDS. 

M,  A.  Giard,  at  a  meeting  of  the  8oci^te  Entomologique  de  France 
of  April  25,  presented  a  short  communication  on  the  subject  above 
mentioned.  He  said  that  at  the  previous  meeting  he  had  exhibited  a 
Tachiua  tiy  {Exorista  excavata)  which  carried  certain  bizarre  append- 
ages, the  nature  of  which  was  problematical.  Later  examination,  how- 
ever, indicated  that  they  were  hairs  of  a  bombycid  caterpillar,  probably 
of  the  genus  Chelonia.  He  shows  that  Girschner  had*  mistaken  similar 
objects  for  specialized  macrochet?e,  while  Mik  had  recognized  in  another 
case  the  hairs  of  Chelonia  vlUica.  This  reminds  us  that  upon  one  occa- 
sion we  gave  a  small  hymeuopterous  insect  to  an  artist  to  figure,  and 
when  the  preliminary  sketch  was  completed  we  were  surjjrised  to  find 
two  very  curious  barbed  hairs  represented  as  proceeding  symmetrically 
from  the  hind  femora.  We  examined  the  specimen  and  found  that  the 
artist  had  depicted  what  was  really  present,  but  the  peculiar  hairs 
were  undoubtedly  those  of  a  dermestid  larva  and  formed  no  part  of  the 
insect  itself. 

CICADA   CHIMNEYS. 

We  had  the  pleasure  in  August  of  listening  to  a  paper  read  by  Dr. 
J.  A.  Lintner  before  Section  F  of  the  American  Association  for  the 
Advancement  of  Science,  on  the  subject  of  the  remarkable  structures 
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which  are  built  by  the  pupa  of  the  periodical  cicada  above  ground 
shortly  before  the  adults  issue.  Dr.  Lintner  brought  together  the  facts 
couceruing  a  large  number  of  observations  made  the  present  year,  and 
showed  that  the  earlier  supposition  of  Eiley  and  others,  that  these 
chimneys  are  built  only  in  wet  ground,  is  unjustified,  and  showed  fur- 
ther that  the  orifice  at  the  bottom  of  the  chimneys  and  next  to  the  sur- 
face of  the  ground,  as  ligured  by  Riley,  is  at  least  abnormal.  Dr.  Lint- 
ner  was,  however,  unable  to  give  a  satisfactory  explanation  of  the  cause 
of  this  chimney-building.  t  . JM 

Mr.  Benjamin  Lander,  in  the  Scientific  American  for  October  13,  pub-f  " 
lishes  a  lengthy  communication  on  the  same  subject,  accompanying  it 
with  very  good  illustrations  of  the  chimneys,  both  entire  and  in  section, 
and  offering  an  explanation  which  is  new.  His  observations  lead  him 
to  believe  that  these  chimneys  are  built  only  where  the  soil  is  very  thin 
and  covers  a  rock  ledge.  He  showed  further  that  the  month  of  Apiil  i 
was  phenomenally  hot,  and  he  concludes  that  the  pupiP  in  the  shallow 
earth,  covering  the  smooth,  unbroken,  impervious  rock,  would  be  early 
stirred  to  activity  by  the  unwonted  heat,  and  would  build  their  burrows' 
to  the  surface  in  advance  of  those  in  deeper  and  cooler  ground,  obeying 
the  same  impulse  that  tlie  latter  would  feel  when  the  warmth  of  thj 
more  advanced  season  should  reach  their  more  remote  abiding  place^ 
Especially  would  this  be  the  case  where  the  woods  had  been  recentl 
burned  over,  as  was  the  case  with  several  chimney  localities  which  Mr. 
Lander  observed.  The  closed  extensions  to  the  short  burrows  Mr.  Lan- 
der therefore  supposes  to  be  built  as  a  protection  from  premature  heat 
and  possibly  to  shut  out  injurious  intruders  during  the  accidentally 
lengthened  period  which  they  would  have  to  wait  for  ftill  development. 

This  strikes  us  as  an  ingenious  theory,  and  likely  to  be  to  a  certain 
extent  correct,  provided  no  exceptions  to  the  rule  of  shallow  soil  be 
found.  Our  own  experience  with  these  chimneys  is,  however,  too 
limited  to  justify  criticism.  A  well-known  entomologist  recently  sug- 
gested to  us  in  conversation  the  idea  that  inasmuch  as  the  chimneys 
are  most  frequently  built  upon  ground  which  is  comparatively  free 
from  trees  and  shrubs,  they  are  constructed  to  provide  the  pupa  with 
an  eminence  upon  which  to  crawl  and  to  which  to  attach  itself  while 
shedding  its  skin  and  unfolding  its  wings.  That  it  seems  necessary 
for  the  insect  to  crawl  upon  a  tree,  a  shrub,  a  fence,  or  something  of 
that  sort  to  perform  this  operation  is  well  known,  and  this  theory,  too, 
is  therefore  very  plausible,  provided  it  be  found  that  the  chimneys  are 
confined  to  comparatively  open  places.  If  we  remember  correctly, 
however,  one  of  Dr.  Lintner's  photographs  showed  the  chimneys  to  be 
very  abundant  in  a  patch  of  comparatively  dense  undergrowth,  and  we 
have  also  seen  them  in  a  grove  of  large  trees. 
8359— No  3 5 
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BIRD-LICE    AS   MUTUALISTS. 

Mr.  James  Weir,  Jr.,  in  The  Americau  Naturalist  for  August,  1894, 
advances  the  opinion  that  the  true  bird-lice  are  true  nuitualists.  He 
considers  most  of  them  absolutely  necessary  to  the  health  and  well- 
being  of  their  hosts,  and  their  absence  to  be  an  indication  of  disease 
in  some  form  or  other  in  those  animals  on  whose  bodies  they  are  not  to 
be  found.  Observation  has  showed  him  that  the  lice  immediately* 
abandon  the  bodies  of  fowls  which  are  the  victims  of  cholera  and 
:indred  diseases.  Their  ottice  seems  to  be  to  remove  the  exfoliated 
)})ithelium  and  to  prey  upon  all  of  the  waste  products  of  the  skin,  as 
Iwell  as  to  freshen  and  beautify  the  feathers. 

[OCCrKK'ENCE    OF   THE   PEAR-LEAF   BLISTER-MITE  UPON    THE   PACIFIC 

COAST. 

We  learn  from  the  recent  California  newspapers  that  the  pear-leaf 
blister- mite  {Phytoptm  pyri)  was  discovered  in  California  in  July  by 
*Mr.  Alexander  Craw;  that  it  has  recently  made   its  appearance  in 
^several  localities  in  Oregon,  and  that  it  has  also  been  found  in  Idaho. 
?his  is  one  of  the  injurious,  species  which  is  very  readily  transmitted 
new  localities  on  nursery  stock,  since,  as  has  been  sho\yn  by  recent 
ivestigators,  it  leaves  the  leaves  and  hibernates  in  the  axils  of  the 
igs  and  under  the  bud  scales.     The  time  will  come,  in  our  opinion, 
when  fruit-growers  will  buy  nursery  stock  only  from  those  nurserymen 
Avho  make  a  practice  of  thoroughly  fumigating  all  stork  before  ship- 
ment. 

THE    OLD    GENUS    TARANTULA. 

After  devious  wanderings  through  the  class.  Arachnida,  P'abricius' 
genus  Tarantula,  long  familiar  to- laymen  as  applied  indiscriminately  to 
certain  large. ha>iry  spiders  of  the  family  Teraphosida%  has  at  last  been 
saddled  by  Mr.  B.  I.  Pocock  upon  certain  forms  belonging  to  the  Pedi- 
palpi  which  ha-ve  generally  been  referred  to  the  family  Phrynidre,  a 
tropical  group  allied  to  the  so-called  whip-tailed  scorpions.  The 
family  name  Tarautulidic  is  made  by  Mr.  Pocock  coextensive  with  the 
old  family  Phrynidic.  The  type  species,  Tarantula  reniformis  (Linn.) 
he  considers  to  be  synonymical  with  Blauchard's  Phrynus  2mUasn. 
Where  will  these  researches  based  upon  the  law  of  priority  lead  us 
next! 

SYNONYMY    CORRECTED. 

On  page  372  of  the  preceding  volume  of  Insect  Life,  by  a  clerical  or 
typographical  error,  the  anthomyiid  described  by  Dr.  Fitch  -a^  Hylemyia 
(h'ceptira  is  made  a  synonym  of  the  previously  described  Phorbia  fus- 
cipes  Zett.  This  latter  name  should  have  been  P.  fnsciceps  Zett.  The 
error  is  the  more  unfortuuate  owing  to  the  fact  that  Zetterstedt 
described  an  anthomyiid  under  the  name  of  Anthomyza  fuscipes^  but 
this  is  a  very  different  species  from  Fitch's. 
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NOTES  FROM  CORRESPONDENCE. 

Maggots  in  poor  butter. — Dr.  E.  G.  Love,  of  New  York  City,  has  seut  us  speci- 
mens ofruaggots  I'ouud  in  poor  butter.  These  maggots  seem  to  belong  to  the  genus 
Drosophila,  but  can  not  be  determined  specifically. 

New  Habitats  for  the  Florida  Red  Scale  and  "White  Fly.— We  have  received 
from  Mr.  F.  W.  Mally,  Dickinson,  Tex.,  leaves  of  a  lemon  tree  affected  by  the  Florida 
red  scale  (A^pidiotiis  ficns  Ashm.)  find  of  the  white  fly  (Aleyrodes  citri  R.  &  H. ). 
Neither  of  these  insects  has  previously  been  recorded  west  of  Louisiana.  The  jirob- 
abilities  are  that  both  were  introduced  from  Florida  into  Louisiana  during  the  New 
Orleans  Cotton  Exposition  of  1885.  The  original  home  of  the  former  insect  is  the 
West  Indies  or  South  America,  while  that  of  the  latter  is  not  known.  ; 

Northward  Range  of  the  "Wheel  Bug.— In  reply  to  our  inquiry  in  a  previous 
number  of  Ix^fxt  Life,  Mr.  Thomas  K.  Parker,  of  Providence,  R.  I.,  writes  us  that 
in  past  summers  he  has  noticed  the  wheel  bug  (Prionidiis  cristatiis)  in  the  vicinity  of 
Providence.     He  has  seen  both  the  insects  and  their  eggs  upon  board  fences. 

The  Potato  Scab-gnat  in  Missouri. — Dr.  R.  M.  Higgins,  of  Webster  Groves,  Mo., 
has  sent  us  specimens  of  potatoes  affected  by  Mr.  Hoi)kins'  new  Epidapus  scabies,  pro- 
ducing a  similar  form  of  scab  to  that  described  in  volume  vi  of  Insect  Life  (p.  349) 
and  in  the  last  volume  (p.  147). 

Oklahoma  Food  of  the  Harlequin  Cabbage-bug.— Dr.  J.  C.  Neal,  director  of 
the  Oklahoma  Agricultural  Experiment  Station,  writes  us  that  the  alkali  mustard 
{Cleomella  aiujnsiifoUa  Torr.)  is  one  of  the  food  plants  of  the  harlequin  cabbage-bug 
which  is  slowly  spreading  over  Oklahoma  Territory.  The  Cleomella,  according  to 
Dr.  Neal,  grows  from  choice  over  thousands  of  acres  of  alkali  flats  and  gives  an 
early  start  to  the  cabbage-bug. 

The  Apple  Maggot  in  North  Carolina. — In  an  apple  received  by  the  Pomologist 
from  Mr.  George  E.  Boggs,  of  Waynesville,  N.  C,  we  found  larvae  of  Trypefa  pomo- 
nella,  the  well  known  apple-maggot  fly  of  the  Northern  States.  We  place  the  fact 
on  record,  as  from  our  information  the  locality  is  new. 

Abundance  of  Army  Worm  Moths. — In  view  of  the  fact  that  1894  has  been  an 
Army  Worm  year  in  Virginia  and  Maryland,  it  is  interesting  to  note  that  Mr.  Frank 
M.  Jones,  of  Wilmington,  Del.,  in  the  course  of  his  collecting  at  electric  lights  in  that 
city,  out  of  a  total  of  9,500  specimens  found  that  8,000  were  army  vrorm  moths. 

The  Sugar-cane  "Weevil  in  the  Fiji  Islands. — Mr.  Albert  Koebele  informs  us  that 
the  Colonial  Sugar  Company  of  the  Fiji  Islands  has  been  trapping  the  sugar-cane 
weevil  {Sphenophoms  ohsmrus)  in  large  numbers  with  pieces  of  split  cane.  In  this 
way  no  less  than  eleven  and  a  half  millions  of  tlie  beetles  have  been  collected  with 
the  practical  results  that  while  two  years  ago  32  per  cent  of  the  cane  was  infested 
the  present  season  only  7  per  cent  was  infested. 

Inoculation  against  Insect  Stings. — Mr.  Herbert  H.  Smith  writes  us  tiiat  in 
his  exijerience  particular  parts  of  the  body  may  become  temporarily  inoculated 
against  insect  stings.  He  used  to  catch  small  wasps  in  his  net  with  his  fingers. 
The  fore-Knger  of  the  left  hand  was  stung  so  often  that  it  lost  all  susceptibility  even 
to  severe  stings,  and  it  remained  so  for  two  or  three  years.  It  is  now,  however,  as 
susceptible  as  ever. 

The  Ceylonese  Spider  Parasite.— In  our  first  note  on  the  external  parasites  of 
spiders,  in  Insect  Life  (vol.  i  p.  42),  we  mentioned  the  illustrated  article  by  Mr. 
E.  Ernest  Green,  of  Punduloya,  Ceylon,  in  Hardwicke's  Science  Gossip,  for  .July, 
1888.  Only  recently  Mr.  Green  has  had  the  kindness  to  send  us  specimens  of  the 
spider  and  of  the  parasite  itself,  and  it  is  interesting  to  note  that  the  parasite 
proves  to  belong  to  the  genus  Zatypota,  to  which  at  least  one  of  our  American 
external  spider  parasites  also  belongs.  The  spider  itself  is  a  handsome  little  spe- 
cies with  a  triaugular  abdomen,  which  Dr.  Marx  tells  us  belongs  to  Cambridge's 
genus  Chrisso. 
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Some  Reariiigs  of  Parasites. — Prof.  H.  A.  Morgan,  Entomologist  to  the  Louis- 
iana Experiment  Station,  at  Baton  Rouge,  La.,  sends  ns  certain  parasites,  which  he 
has  reared,  as  follows:  Tehnomus  grapfw  How,,  from  the  eggs,  and  Cratotechus  hnvi- 
c.ui)itatu8  C.  &  D.,  from  the  cateipillar  of  Sierodoutu  bilineata;  Tctraslichua  ^^.,  from 
spider's  nest;  Chalcix  oraia  .Say,  from  bagworm  on  (lowering  ])omegranatt',  and  from 
chrysalis  of  Argynuis  on  ])as8iou  flower;  JiHasihistim  sp.,  from  Apaiura  chjton  ;  Eunij- 
omma  clisioides  Tovtu.,  and  Sigidjyhus  sp.,  from  Chalcodermus  (rneus;  Sarcophaga  sp., 
from  an  adult  scarab;eid;  and  Chelomis  electus  Cr.,  from  lepidopterous  larvie. 

Another  Swarm  of  Ants.— Mr.  F.  F.  Fiske,  of  Mast  Yard,  N.  H.,  writes  ns  that 
last  September,  wIkjm  forest  fires  were  greatly  feared,  a  quantity  of  smoke  was  seen 
rising  above  a  group  of  pines.  Instant  investigation  was  made,  when  it  was  found 
to  be  a  false  alarm  and  the  smoke  was  an  immense  swiirm  of  winged  ants.  This 
note  was  sent  us  apropos  to  the  interesting  note  by  Mr.  A.  H.  Mackay,  of  Halifax, 
N.  S.,  published  upon  page  52  of  the  current  volume  of  Insect  Life. 

Horn  Fly  on  Horses  again. — Mr.  L.  F.  Abbott,  of  the  Lewiston  Journal,  Lewiston, 
Me.,  writes  us  that  he  has  found  the  horn  fly  annoying  horses  at  South  Harper,  Me., 
both  in  1893  and  1894.  The  flies  have  been  abundant  near  Lewiston  from  early  in 
May  to  the  last  week  in  October  of  the  present  year.  The  remedy  adopted  is  half  a 
pint  of  pine  tar  to  a  quart  of  fish  oil  smeared  njiou  the  neck,  shoulders,  and  along 
the  back  of  the  anim.als. 

The  Barnacle  Scale  in  Louisiana.— The  well-known  Florida  barnacle  scale 
(Ceroplastes  cirripcdifonms),  which  occurs  rarely  upon  orange  and  lemon  trees  in 
Florida,  but  more  commonly,  perhaps,  upon  Eupatorium  and  quince,^has,  as  we  learn 
from  Prof.  H.  A.  Morgan,  become  extremely  abundant  in  Louisiana  (we  assume  in 
Baton  Rouge).  Prof.  Morgan  writes  that  it  has  simply  ruined  the  China-ball  trees, 
which  on  some  of  the  streets  are  largely  used  for  shade.  To  such  an  extent  has  this 
insect  appeared  that  the  city  authorities  are  taking  the  nuitter  of  its  extermination 
into  consideration. 

The  Hen  Flea  on  Horses.— Prof.  J.  C.  Hartzell,  jr.,  has  sent  us  specimens  of 
Sarcopsylla  gaUiuacea,  which  he  took  on  horses  in  the  I'egion  of  Orangeburg,  S.  C. 
He  is  of  the  opinion  that  the  occurrence  is  not  accidental  nor  due  to  the  proximity 
of  chicken  houses  to  horse  stables,  since  for  the  jiast  six  months  it  has  occurred  upon 
horses  which  have  been  shipped  by  the  carload  to  Orangeburg  from  various  points. 

More  Damage  by  Brochymena  annulata. — Apropos  to  damage  to  apple  trees  in 
Virginia  by  Brochymena  annulata,  referred  to  in  the  first  number  of  this  volume  (p.  47), 
Prof.  F.  M.  Webster  writes  us  that  this  insect  injured  both  apple  and  plum  trees 
in  southern  Ohio  last  spring, 
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SPECIAL  NOTES. 

The  New  Cotton-boll  Weevil. — Under  the  beading  "  A  Kew  Cotton 
Insect  in  Texas"  we  mentioned  in  the  last  nnniber  of  Insect  Life  the 
introduction  of  Anthonomus  grandis  from  Mexico  into  Texas  cotton 
fields,  and  jiromised  a  more  detailed  account  of  the  insect  in  this  num- 
ber. The  matter  seems  so  important  that  Mr.  C.  H.  Tyler  Townsend 
has  been  employed  as  a  special  agent,  and  in  December  was  sent  on  a 
preliminary  investigating  tour  through  the  infested  region.  He  will 
remain  at  Brownsville,  Tex.,  during  the  remaining  months  of  the  fiscal 
year  engaged  in  following  out  the  complete  life  history  of  the  species. 
Mr.  Townsend  has  submitted  a  preliminary  report,  which  we  publish  in 
this  number,  and  which  will  afford  a  good  basis  for  future  investiga- 
tions, and  will  at  the  same  time  inform  cOtton  planters  thoroughly  of 
what  is  known  down  to  the  present  time.  The  Honorable  Assistant  Sec- 
retary of  Agriculture  has  notified  the  governor  of  Texas  of  the  serious 
nature  of  the  outlook,  and  has  urged  the  importance  of  immediate  leg- 
islation which  will  provide  for  quarantining  and  the  enforcement  of 
remedial  work. 


Florida  Insects  and  the  December  Freeze — Press  dispatches  of  Decem- 
ber 30  and  31,  in  referring  to  the  great  damage  done  to  the  orange 
and  other  crops  in  Florida  by  the  extraordinarily  low  temperature 
of  December  29,  stated  incidentally  that  the  freeze  also  caused  great 
mortality  among  injurious  insects.  Mr.  H.  G.  Hubbard,  of  this 
office,  went  to  Florida  the  last  week  in  December,  and  has  written  us 
that  the  newspaper  reports  were  not  exaggerated.  During  the  first 
week  in  January  he  made  observations  upon  the  effect  of  the  cold  upon 
injurious  insects.  Gardens  and  fruit  were  all  frozen,  and  the  orange 
trees  were  seriously  injured,  but  not  all  killed.  Green  leaves  and  ten- 
der vegetation  were  frozen  so  suddenly  and  completely  that  in  many 
cases  they  dried  up  without  changing  color.  The  orange  trees  changed 
from  green  to  brown.  Unnumbered  millions  of  insects  were  killed  by 
the  cold.  All  the  cockroaches  in  sight  were  destroyed,  even  those  in 
houses,  and  only  those  will  survive  which  happen  to  have  been  excep- 
tionally well  sheltered.    All  young  scale  insects  which  have  not  passed 
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the  second  molt  are  killed.  Plenty  of  eggs,  however,  survive,  and 
some  adults  of  both  sexes.  Sometimes  half  of  the  eggs  under  a  scale 
are  killed.  Nitidulid  beetles  in  decaying  fruit  were  all  killed.  In  the 
flowers  of  Aulocasia  and  Brugmansia  multitudes  of  small  gnats  were 
frozen.  Not  a  living  colony  of  plant-lice  upon  orange  or  other  trees 
could  be  found. 

But  the  insect  which  seems  to  have  been  most  ettectuallj^  damaged 
is  the  white  fly,  Aleyrodes  citri.  Mr.  Hubbard  could  not  And  a  living 
specimen,  up  to  the  date  of  writing.  They  were  killed  wholesale, 
and  there  were  plenty  of  them  in  all  stages  upon  the  younger  leaves  of 
citrus  plants.  As  the  eggs  are  laid  upon  the  leaves  normally,  and 
every  leaf  will  drop  long  before  the  new  growth  appears,  it  seems  that 
the  cold  wave  may  have  seriously  checked  this  pest.  The  only  condi- 
tions under  which  it  will  have  survived  will  be  in  the  case  of  eggs 
which  may  have  been  accidentally  laid  upon  the  bark.  INIr.  Hubbard 
has,  however,  been  unable  to  find  any.  Mr.  Schwarz  observed  in 
August  at  Baton  Rouge,  La.,  that  Aleyrodes  eitri  occurs  upon  the 
Cape  jasmine,  but  not  on  the  few  orange  trees  grown  at  that  point 
and  later  observations  by  Mr.  Hubbard  show  that  there  has  been  a 
survival  of  the  white  fly  upon  the  former  plant.  He  is  therefore  urg- 
ing Florida  orange  growers  to  cut  down  and  burn  their  Cape  jasmines. 

It  is  unfortunate  that  this  condition  could  not  have  beeu  produced 
without  the  corresponding  damage  to  vegetation.  As  it  is,  however, 
the  severe  shock  which  the  trees  have  received  will  put  them  more  than 
ever  at  the  mercy  of  injurious  insects.  An  imi)ortaut  point  is  sug- 
gested by  Mr.  Hubbard,  namely,  that  as  the  breeding  of  nearly  all  the 
injurious  insects  of  the  orange  has  been  completely  suspended,  for 
some  weeks  at  least,  there  will  be  an  excellent  opportunity,  with  the 
advent  of  warm  weather  and  the  revival  of  vegetation,  to  completely 
clear  the  trees  of  scale  and  son)e  other  pests,  with  the  aid  of  compara- 
tively mild  insecticides.  Orange  growers  will  naturally  be  timid  about 
applying  any  wash  to  their  trees  while  they  are  in  the  critical  period 
of  recovery  from  such  a  severe  shock.  Experiments  will,  however, 
be  conducted  at  the  earliest  opportunity  to  ascertain  the  effect  of  appli- 
cations under  these  conditions. 


Bulletin  33,  Division  of  Entomology— Bulletin  33  of  this  Division,  which 
has  just  been  issued  in  small  edition,  is  a  compilation  of  the  laws 
which  have  been  adopted  in  the  United  States  and  British  Columbia 
against  injurious  insects.  It  also  includes  the  laws  of  New  York  and 
Utah  against  foul  brood  in  bees.  The  publication  of  this  bulletin  at 
this  time  has  beeu  thought  desirable  because  of  the  prominence  which 
the  question  of  legislation  against  insects  is  assuming,  and  because 
many  horticultural  societies  will  desire  to  draw  up  bills  for  the  con- 
sideration of  State  legislatures. 
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FURTHER  NOTES  ON  THE  SAN  JOSE  SCALE. 

By  L.  O.  Howard. 

Ill  a  paper  read  before  the  Association  of  Economic  Entomologists 
last  August,  and  published  in  the  current  volume  of  Insect  Life  (pp. 
153-103),  the  writer  showed  that  the  extensive  distribution  of  Circular 
No.  3,  of  this  Division,  announcing-  the  appearance  of  the  San  Jose  or 
pernicious  scale  in  the  East  had  resulted  in  the  ascertaining  of  the 
fact  that  the  scale  had  already  made  its  appearance  in  IS'eavitt, 
Talbot  County,  Md.;  Chestertown,  Kent  County,  Md.;  Bartle,  Wash- 
ington County,  Ind.;  many  points  in  JSTew  Jersey;  Atglen,  Chester 
County,  Pa.;  Lewisburg,  Union  County,  Pa.;  as  well  as  in  Walton 
County,  Fla.,  Charles  County,  Md.,  and  in  the  vicinity  of  Charlottes- 
ville, Va.,  these  last  three  localities  having  been  mentioned  in  the 
circular.  It  was  further  noted  that  the  scale  had  also  made  its  appear- 
ance in  Idaho  and  British  Columbia. 

This  paper  was  prepared  about  the  first  of  August,  and  at  that  time, 
from  the  energy  with  which  owners  of  infested  orchards  were  taking 
hold  of  the  matter  of  remedies,  and  from  the  apparently  efificacions 
results  of  two  or  three  summer  sprayings  with  kerosene  emulsion  in 
certain  cases,  the  writer,  after  having  examined  the  ground  thoroughly, 
was  inclined  to  the  opinion  that  the  insect  would  be  speedily  reduced 
to  comparative  harmlessness  in  all  of  the  localities  in  which  it  was  then 
found.  From  the  inconspicuousness  of  the  insect  (except  upon  fruit), 
when  occurring  in  rea.sonably  small  numbers,  I  was  tolerably  certain, 
however,  that  Ave  had  by  no  means  ascertained  all  of  the  eastern 
localities  in  which  the  insect  would  be  found — the  more  particularly  as 
we  had  been  informed  by  Professor  Smith  that  two  large  Kew  Jersey 
nurseries,  to  which  we  had  traced  nearly  all  of  the  eastern  occurrences, 
had,  for  certainly  five  or  six  years,  been  sending  out  infested  stock 
broadcast.  This  supposition  has  been  abundantly  justified  by  the 
finding  of  the  scale  in  very  large  numbers  in  several  localities  not 
recorded  in  August ;  and  late  fall  observations  upon  trees  sprayed  dur- 
ing the  summer  have  indicated  the  comparative  futility  of  the  applica- 
tion of  washes  during  the  summer.  Moreover,  extensive  winter  work 
has  shown  that  the  winter  washes  which  are  reported  to  be  so  effective 
in  California  and  the  other  Pacific  States  are  much  less  effective  in  the 
East,  a  fact  which  is  probably  due  to  the  much  colder  climate  and  a 
more  complete  dormancy  on  the  part  of  the  insect.  Absolute  extermi- 
nation is  therefore  not  to  be  expected.  The  San  Jose  scale  has  come 
to  stay,  and  must  be  added  to  the  long  list  of  orchard  insects  which 
the  Eastern  horticulturist  must  always  watch  and  fight. 
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ADDITIONAL  LOCALITIES. 

At  the  meetiDg-  of  the  Association  of  Economic  Entomologists  in 
Brooklyn,  in  August,  it  developed  in  discussion  that  the  insect  bad  been 
reported  in  New  York  papers  from  Columbia  County,  N.  Y.,  in  the 
excellent  fruit-growing  region  lying  on  tlie  east  bank  of  the  Hudson 
Eiver  below  Albany.  This  occurrence  has  since  been  investigated  by 
Dr.  J.  A.  Lintner,  State  Entomologist  of  New  York,  and  the  proprie 
tors  of  the  infested  trees  are  reported  to  be  fully  alive  to  the  importance 
of  remedial  work  and  as  being  ready  to  adopt  strenuous  measures  to 
hold  the  scale  in  check.  Almost  immediately  after  the  adjournment  of 
the  Association,  Messrs,  E.  A.  Sirrine  and  Victor  H.  Lowe,  entomolo- 
gists in  the  employ  of  the  Geneva  (New  York)  Agricultural  Experi- 
ment Station,  stationed  at  Jamaica,  L.  I.,  who  had  been  in  attendance 
at  the  meeting,  and  had  listened  to  the  papers  on  this  insect  read  by 
the  writer  and  Prof.  John  B.  Smith,  found  the  insect  in  several  locali- 
ties on  Long  Island.  They  have  carefully  investigated  the  matter  of 
the  introduction  of  the  scale  into  Long  Island  orchards,  without,  how- 
ever, arriving  at  satisfactory  conclusions,  and  have  instigated  remedial 
work. 

It  is  reported,  however,  that  certain  of  the  Long  Island  nurserymen 
have  refused  to  apply  remedies,  and  in  consequence  a  bill  has  been 
drafted,  and  will  be  presented  to  the  New  York  legislature  at  its  pres- 
ent session,  whicli  will  admit  of  the  enforcement  of  work  with  remedies. 
The  proposed  bill  follows : 

An  Act  to  provide  for  tlie  exteriuiuatiou  of  the  Sau  Jose  scale  iu  the  State  of  New  York. 

The  people  of  the  State  of  Xew  York,  represented  in  senate  and  assembly,  do  enact  as 

follows:    • 

Section  1.  Whenever  the  State  eutomologist  may  have  knowledge  of  the  exist- 
ence of  the  Sau  Jose  scale,  or  has  reason  to  believe  iu  the  probability  of  its  existence, 
iu  any  locality  within  the  State  of  New  York  on  any  trees,  plants,  vines,  or  fruit, 
he  shall  notify  the  Commissioner  of  Agriculture,  who  shall  thereupon  appoint  one 
or  more  experts  who  shall  be  sufficiently  familiar  with  the  scale  to  be  able  to  recog- 
nize it,  for  the  prompt  inspection  of  the  infested  or  suspected  locality. 

Skc.  2.  Such  agent  shall  make  thorough  inspection  of  the  locality  named,  and  if 
the  existence  of  the  scale  is  found  therein,  he  shall  notify  the  owner  or  owners  of 
the  orchard,  nursery,  or  ground  in  which  the  insect  is  found,  of  its  existence  therein, 
and  serve  a  notice  containing  a  statement  of  all  the  facts  found  to  exist,  upon  the 
owner  or  owners,  with  an  order  that  within  thirty  days  they  shall  take  such  measures 
as  have  been  proven  to  be  eflectiuil  iu  the  destruction  of  the  scale  before  its  further 
distribution,  and  to  continue  them  until  its  extermination  has  been  effected. 

Sec.  3.  If  the  owner  or  owners  shall  refuse  to  comply  with  the  order  of  the  agent, 
as  above  stated,  the  agent  shall  be  charged  with  its  execution,  and  for  this  purpose, 
shall  employ  all  necessary  assistance;  and  such  agent  or  his  employees  may  enter 
upon  any  and  all  premises  within  the  town  or  city  for  the  purpose  of  the  speedy  ex- 
termination of  the  scale.  Such  agent  shall  be  entitled  to  such  compensation  for  his 
services  under  this  section  at  the  rate  of  $2  for  each  full  day  spent  by  him  in  the  dis- 
charge of  his  duties,  and  the  necessary  disbursements  paid  or  incurred  by  him  thereon, 
which  shall  be  a  county  charge. 
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Sec.  4.  Any  and  all  of  such  sums  so  paid  shall  be  and  become  a  lien  on  the  prop- 
■erty  and  preniisos  from  which  the  scale  has  been  abated  or  destroyed  in  pursuance  of 
this  act,  and  may  be  recovered  by  an  action  against  such  property  and  premises, 
which  action  to  foreclose  all  such  liens  shall  be  in  the  proper  court,  in  the  name  and 
for  the  benefit  of  the  county  making  such  payment  or  payments ;  and  when  the  prop- 
erty is  sold,  enough  of  the  proceeds  shall  be  paid  into  the  county  treasury  of  such 
county  to  satisfy  the  lien  and  costs,  and   an  attorney  fee   in  such  foreclosures  of 

dollars,  and  the  surplus  if  any  there  be,  shall  be  p.iid  to  the  owner  or  owners 

of  the  property. 

Skc.  5.  This  act  shall  take  eftect  immediately. 

Later  in  the  fall  the  scale  was  found  to  be  abundant  at  three  new 
localities  in  Maryland:  one  in  Prince  George  County,  one  in  Anne 
Arundel  County,  and  one  in  Washington  County. 

Still  later,  specimens  were  received  from  extreme  south  Georgia,  and 
the  sender  claims  to  have  received  them  originally  from  a  Maryland 
nursery.  This  claim  has  been  partially  substantiated  by  investigation. 
The  sender  of  the  Georgia  specimens  further  expresses  the  opinion  that 
the  insect  has  been  extensively  introduced  throughout  south  Georgia, 
although  but  a  single  locality  has  been  definitely  established. 

In  December  we  received  information  from  Prof.  F.  M.  Webster, 
Entomologist  of  the  Ohio  State  Agricultural  Experiment  Station,  that 
he  had  received  the  San  Jose  scale  from  a  correspondent  in  the  midst 
of  a  large  orchard  district  in  southern  Ohio  (Clermont  County).  About 
fifty  trees  in  the  middle  of  an  orchard  of  six  hundred  trees,  were  reported 
by  Mr,  Webster  to  be  thoroughly  plastered  with  the  scale,  and  about 
as  many  more  were  more  or  less  affected.  These  trees  were  received 
from  one  of  the  original  New  Jersey  nurseries.  Mr.  Webster  reported 
the  owners  as  being  thoroughly  aroused,  and  anxious  to  do  everything 
possible  to  stamp  out  the  pest. 

About  the  middle  of  January  of  the  present  year  the  scale  was 
received  from  Newcastle  County,  Del.  The  trees  affected  were  few 
in  number  and  were  young  Lawson  pears,  received  from  New  Jersey  in 
April,  1893,  and  planted  in  a  small  block  separated  from  an  older 
orchard  by  a  private  roadway.  As  soon  as  the  scale  was  discovered 
by  the  owner  the  trees  of  the  entire  block,  including  some  replants  of 
1894,  which  seemed  to  be  perfectly  free  from  scales,  were  cut  off  even 
with  the  ground  and  burned.  The  owner  examined  the  adjoining  trees 
very  thoroughly  and  found  no  scales  on  them,  but  to  satisfy  himself  of 
their  freedom  from  infestation  he  requested  an  examination  by  some- 
one from  this  office.  Mr.  Marlatt  accordingly  visited  the  orchard,  gave 
the  trees  adjoining  the  infested  block  a  most  thorough  examination, 
and  was  unable  to  find  upon  them  any  San  Jose  scales  whatever.  The 
entire  orchard  was  in  a  most  excellent  condition,  and  showed  a  vigor 
of  growth,  a  healthful  appearance,  and  a  care  in  management  which  are 
seldom  seen.  The  prompt  action  taken  in  this  case,  if  followed  by  all 
who  have  infested  stock,  would  materially  aid  in  the  ultimate  extermi- 
nation of  the  scale  in  the  East. 
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A  little  later  specimens  were  received  from  Jefierson  County,  Ind.,  but 
here  the  owner  of  the  attected  orchard  thinks  he  has  exterminated  the 
scale  b}'  burning  all  infested  trees. 

Another  new  locality  which  has  been  given  us  by  Prof.  W.  B.  Alwood, 
is  City  Point,  Prince  George's  County,  Va.  We  have  not  seen  speci- 
mens from  this  locality,  but  Professor  Alwood's  determination  must  be 
considered  authoritative. 

The  last  new  locality  is  Bristol,  Pa.  At  this  point  the  scale  was 
introduced  upon  a  dozen  Japan  plum  trees  purchased  three  years  ago 
from  a  Xew  Jersey  nurseryman.  It  has  spread  to  a  short  row  of  pears 
on  the  one  side  and  to  a  row  of  plums  on  the  other — perhaps  thirty  trees 
in  all.  The  owner  has  washed  with  whale  oil  soap  and  kerosene  emul- 
sion, but  has  been  advised,  in  view  of  the  small  number  of  trees 
affected,  to  cut  them  all  down  and  burn  them. 

WORK    WHICH    HAS   13EEN    DONE    IN    THE   OLDER    LOCALITIES. 

We  have  already  reported  the  appareut  success  of  the  thorough 
treatment  with  hydrocyanic  acid  gas,  which  was  given  to  the  orchard 
of  Dr.  C.  H.  Hedges,  at  Charlottesville,  Va.,  in  March  last,  under  the 
immediate  and  skilled  supervision  of  Mr.  D.  W.  Co(iuillett.  The  opera- 
tion was  as  thorough  as  it  could  be  made.  That  a  few  of  the  insects 
survived  the  treatment,  however,  was  shown  by  the  receipt  of  living 
specimens  late  in  the  fall  from  Dr.  Hedges.  The  State  Board  of  Agri- 
culture is  informed  concerning  this  condition  of  affairs,  and  we  learn 
from  Hon.  Thoums  Whitehead,  Commissioner  of  Agriculture,  that  the 
Board  has  made  an  appropriation  for  the  purpose  of  conducting  a  final 
campaign,  which  will  be  instituted  before  spring.  Moreover,  the  ento 
mologist  of  the  State  Agricultural  Station,  Prof.  W.  B.  Alwood,  is 
greatly  interested  in  the  matter,  and  is  giving  it  his  earnest  attention. 

At  the  old  locality  in  Kent  county,  Md.,  it  is  most  fortuuate  for  the 
neighboring  fruit-growers  that  the  owner  of  the  infested  orchard  is  an 
exceptionally  able  and  energetic  man,  as  well  as  a  man  of  means.  He 
has,  unaided,  applied  a  rather  expensivebut  effective  whale-oil  soap  win- 
ter wash  to  every  susjjected  tree,  and  expresses  himself  as  willing  to 
wash  the  whole  orchard  once  more  if,  upon  expert  examination,  it  is 
found  that  any  scales  renmin  alive. 

In  late  October  we  visited  personally  the  infested  locality  in  Union 
county,  Pa.,  and  found  the  scale  restricted  to  a  very  small  orchard  of 
coini)aratively  young  trees,  with  no  other  orchards  within  several  miles. 
The  owner  is  Dr.  Geo.  G.  Groff",  of  Bucknell  College,  who  is  not  only 
willing  but  anxious  to  exterminate  the  insect,  at  no  matter  how  great 
trouble  and  expense.  He  has  been  washing  his  trees  with  undiluted 
kerosene  emulsion. 

The  Florida  outbreak,  it  will  be  remembered,  was  a  very  extensive 
and  dangerous  one.  The  Director  of  the  State  Experiment  Station, 
Prof.  O.  (>lute,  has  taken  a  lively  interest  in  the  matter,  and  inasmuch 
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as  the  affected  locality  is  near  the  lieadquarters  of  an  active  fruit- 
growers' association,  remedial  work  is  in  proper  train.  Dividing  the 
expense  between  the  station  and  fruit-growers,  Califor.nia  washes  have 
been  applied  with  care  and  thoroughness,  and  at  last  reports  a  deter- 
mination existed  to  repeat  the  application  as  often  as  might  be  neces- 
sary before  spring. 

LIFE  HISTORY    OF    THE    INSEOT. 

Although  this  insect  has  been  known  in  California  for  about  twenty 
years,  its  life- history  has  not  been  carefully  worked  out  by  California 
writers.  Professor  Comstock  described  simply  the  male  and  female 
scales,  and  the  body  of  the  adult  female.  The  male  was  unknown  to 
him.  In  his  work  on  the  Injurious  Insects  of  the  Orchard,  Vineyard, 
etc.,  published  at  Sacramento  in  1883,  Mr.  Matthew  Cooke  briefly 
described  the  male  insect  and  published  a  crude  figure  of  it.  He  fur- 
ther stated  that  the  species  produces  three  broods  in  California,  the 
first  "about  the  time  the  cherries  begin  to  color,  the  second  in  July, 
and  the  third  in  October.'"  The  statement  is  made  by  Comstock  that 
the  eggs  are  white,  and  Cooke  further  says  that  "each  female  produces 
from  35  to  50  eggs." 

Upon  the  appearance  of  the  insect  in  the  East,  potted  pear  trees 
were  secured  for  the  Insectary  of  this  Division,  and  colonies  of  the 
scale  were  established  on  them.  Their  life-history  has  been  followed 
with  more  or  less  care  throughout  the  season,  and  the  following  brief 
statement  of  the  life-cycle  of  the  insect  is  based  upon  daily  observa- 
tions made  during  the  summer  by  Mr.  Pergande. 

It  had  already  been  ascertained  during  the  late  summer  and  fall  of 
1893  that  the  insect  is  viviparous,  that  is,  gives  birth  to  living  young, 
and  that  it  does  not  lay  eggs.  We  were  unable  to  reconcile  this  con- 
dition of  affairs  with  the  statements  just  quoted  from  Comstock  and 
Cooke,  but  it  occurred  to  us  that,  as  with  certain  of  the  plant-lice, 
there  might  be  winter  eggs,  with  viviparous  females  in  summer.  When 
winter  came  on,  however,  it  was  found  that  the  insect  hibernated  in 
the  nearly  full-grown  female  condition,  and  that  these  females,  about 
the  middle  of  May,  began  to  give  birth  to  living  young  as  their  ances- 
tors did  the  previous  fall.  In  no  instance,  therefore,  have  we  observed 
the  eg;g  (unless  the  young  still  in  the  body  of  the  female  and  enveloped 
in  the  embryonic  membrane  may  be  so  called).  Over- wintered  females 
continued  to  give  birth  to  living  young  day  after  day  for  six  weeks. 
This  condition  of  affairs  produces,  early  in  the  season,  a  confusion  of 
generations,  which  makes  observations  upon  the  life-history  of  the 
insect  extremely  diflflcult,  and  only  to  be  accomplished  by  isolation  of 
individuals.  It  also  seriously  complicates  the  matter  of  remedies, 
since,  as  numbers  of  the  larvae  are  hatching  every  day,  and  as  they 
begin  to  form  their  almost  impervious  scales  in  two  or  three  days,  a 
spraying  operation  at  any  given  time  will  destroy  only  those  larvae 
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which  happen  to  be  at  tliat  time  less  than  three  days  ohl,  while  on  the 
day  after  the  spraying-  new  larvje  will  be  born  to  take  the  place  of 
those  just  killed. 

Observations  upon  isolated  individuals  show  that  the  newly-hatched 
larviv,  after  crawling  about  for  a  few  hours,  settle  down  and  commence 
at  once  to  form  a  scale.  The  secretion  is  white  and  fibrous.  In  two 
days  the  insect  becomes  invisible,  being  covered  by  a  pale,  grayish- 
yellow  shield,  with  a  projecting  nipple  at  the  center.  This  nipple  is  at 
first  white  in  color.  Twelve  days  after  hatching  the  first  skin  is  cast. 
The  males  at  this  time  are  rather  larger  than  the  females,  and  have 
large  purple  eyes,  while  the  females  have  lost  their  eyes  entirely.  The 
legs  and  antenn<c  have  disappeared  in  both  cases.  Six  days  later  the 
males  begin  to  change  to  pupa,  while  the  females  have  not  yet  cast  the 
second  skin.  At  this  time  the  females  are  so  tightly  cemented  to  the 
scale  that  they  can  not  be  removed  without  crushing.  In  two  or  three 
days  more,  or  twenty  to  twenty-one  days  after  hatching,  the  females 
€ast  their  second  skin,  which  splits  around  the  margin  of  the  body. 
At  24  days  the  males  begin  to  issue,  emerging  from  their  scales,  as  a 
general  thing,  at  night.  At  30  days  the  fen)ales  are  about  full  grown, 
and  embryonic  young  can  be  seen  within  their  bodies;  and  at  from  33 
to  40  days  the  larvi^e  begin  to  make  their  appearance. 

These  observations  were  made  upon  young  which  were  born  of  over- 
wintered mothers  late  in  June,  but  it  must  be  remembered  that  similar 
larviv  had  been  hatching  since  the  middle  of  May.  The  period  of  38 
to  40  days  may  be  accepted  as  the  length  of  time  occupied  by  a  single 
generation;  but,  while  this  particular  generation  came  out  in  the 
insectary  about  the  first  of  August,  the  adults  of  the  second  generation 
from  the  earliest-born  individuals  would  have  made  their  appearance 
toward  the  end  of  June.  Full-grown  females  which  began  to  give 
birth  to  the  second  generation  of  young  on  August  1  were  kei)t  in 
view.  Three  weeks  later  they  were  seen  still  to  contain  numerous 
embryos.  Young  larvjc  were  running  about,  while  others' of  the  same 
generation  were  in  all  stages  of  development.  The  male  scales  were 
fully  forme<l,  and  some  contained  mature  pupa'.  The  small  trees  upon 
which  these  insects  were  colonized  the  third  week  in  June  were  almost 
completely  covered  with  the  scale.  The  larvae  evidently  made  no  ett'ort 
to  crawl  away  from  the  tree,  and  none,  in  fact,  reached  the  rim  of  the 
flower-pot.  The  greatest  distance  away  from  the  tree  at  which  larvjie 
were  noticed  was  about  two  inches.  ITp  to  this  time  the  insects  had 
confined  themselves  almost  entirely  to  the  branches,  and  the  leaves 
were  still  quite  free.  The  first  males  of  the  second  generation  were 
noticed  on  August  27.  By  September  7,  or  five  weeks  and  a  half  after 
the  adult  females  of  the  first  brood  began  to  give  birth  to  young,  some 
of  them  were  still  living  and  giving  birth  to  occasional  young.  The 
majority  of  them,  however,  were  dead,  or  nearly  exhausted,  Miiile  their 
first  larva?  were  almost  ready  to  reproduce.     Five  days  later  a  few  of 
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them  were  still  giving  birth  to  au  occasional  young,  while  their  early 
ottspring  were  also  rapidly  reproducing. 

At  the  rate  of  development  observed,  between  May  15  and  October 
15,  four  generations  from  the  over-wintered  females  developed.  The 
larviB  continued  to  issue  until  after  the  first  frost  in  October  at  Wash- 
ington, and  on  October  24,  at  Lewisburg,  Pa.,  the  writer  saw  recently- 
settled  larvse  of  not  more  than  five  days  of  age. 

There  seem,  then,  to  be  five  generations  in  the  latitude  of  Wash- 
ington. Owing  to  the  method  of  reproduction  these  generations 
immediately  become  inextricably  confused,  and  the  insect  after  the 
middle  of  June  may  be  found  at  any  time  in  almost  any  condition.  The 
females  which  over-winter  have,  in  the  great  majority  of  cases,  reached 
a  sufticient  degree  of  maturity  to  have  become  impregnated  by  late- 
issumg  males.  It  seems  probable  that  the  male  rarely  hibernates  in 
any  stage,  although  we  received  on  April  3  from  Charlottesville,  Va., 
twigs  which  carried  a  iew  male  scales  containing  males  in  the  pupa 
state.  These  probably  hibernated  as  full-grown  male  larvjc.  Whether 
unfertilized  females  over- winter  we  are  not  certain;  if  they  do,  these 
occasional  over- wintering  males  will  fertilize  them. 

The  San  Jose  scale  differs  from  all  others  in  the  peculiar  reddening 
eflect  which  it  produces  upon  the  skin  of  the  fruit  and  of  tender  twigs. 
This  very  characteristic  feature  of  the  insect's  work  renders  it  easy 
to  distinguish.  Around  the  margin  of  each  female  scale  is  a  circular 
band  of  this  reddish  discoloration,  and  the  cambium  layer  of  a  young 
twig  where  the  scales  are  massed  together  frequently  becomes  deep  red 
or  purplish.  Small  spots  on  fruit  produced  by  a  common  fungus, 
Entomosporium  macnlatum  Lev.,  sometimes  so  closely  resemble  the  spots 
made  by  the  scale  as  to  require  close  examination  with  a  lens.  When 
occurring  in  winter  upon  the  bark  of  a  twig  in  large  numbers,  the  scales 
lie  close  together,  frequently  overlapping,  and  are  at  such  times  difficult 
to  distinguish  without  a  magnifying  glass.  The  general  appearance 
which  they  present  is  of  a  grayish,  very  slightly  roughened,  scurfy 
deposit.  The  rich  natural  reddish  color  of  the  twigs  of  peach  and  apple 
is  quijte  obscured  when  these  trees  are  thickly  infested,  and  they  have 
then  every  appearance  of  being  thickly  coated  with  lime  or  ashes.  Even 
without  a  magnifying  glass,  however,  their  presence  can  be  readily 
noted  if  the  twig  be  scraped  with  the  finger  nail,  when  a  yellowish  oily 
liquid  will  appear,  resulting  from  the  crushing  of  the  bodies  of  the 
insects. 

PARASITES. 

The  only  parasite  which  has  been  reared  in  the  East  is  Aphelinus 
fuscipennis  How,,  a  common  and  widespread  parasite  of  armored 
scales  Several  specimens  of  this  insect  have  been  reared  in  "N'ew 
Jersey  by  Professor  Smith,  and  on  November  18,  1894, 1  found  scales 
at  Riverside,  Md.,  pierced  with  parasite  holes,  which  were  probably 
made  by  this  species.      in   California  Mr.  Coquillett  has   reared  a 
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number  of  specimens  of  the  same  i)arasite  from  AapidiotuH  perniciosus^ 
and  Mr,  E.  M.  Eliihorn  states  that  it  is  the  most  abundant  parasite  of 
this  species  around  San  Francisco.  Mr.  Ehrhorn  also  reared  from  the 
same  scale  insect  Aphelhius  mytUaspidin  LeBarou,  and  Aspidiotijjhaf/us 
citriniis  (Craw).  Mr.  Alex.  Craw,  in  the  report  of  the  State  Board  of 
Horticulture  of  California  for  1801,  made  the  statement  that  the 
Aplielinm  fuscipeniiis  just  mentioned  had  been  found  doing  such 
efi'ec'ive  work  in  subduing  the  San  Jose  scale  in  an  orchard  in  the 
neighborhood  of  Los  Angeles  that  the  complete  restoration  of  the 
orchard  was  conlidently  looked  for.  Mr.  Coquillett  informs  me,  how- 
ever, that  whde  this  orchard  did  recover  to  a  very  large  extent,  it 
afterwards  became  reinfested,  and  he  is  not  at  all  sure  that  the  partial 
restoration  was  due  to  the  work  of  this  parasite.  Several  times  in  his 
experience  lie  has  seen  trees  recover  and  the  scales  die  off,  without 
apparent  cause.  No  exit  holes  of  parasites  were  found  in  the  scales, 
and  the  insects  seemed  to  have  died  from  some  disease.  A  figure  of 
AphcUnu.s  diaspidis  is  introduced,  which  -will  assist  in  the  identiftcatiou 
of.  A./uM-ipennis^  the  only  eastern  jiarasite  yet  found.* 


<::=I=Kr_ 


"tuT'^^ 


ri(i.  29 — Aplieiinu^  diaspidis  Uow. ;  gro;Hly  i'iiliiij;ej  (trom  Insect  Life). 


NEW    FACTS    AS    TO    THE    ORIGINAL    HOME    OF    THE    SPECIES. 

At  the  time  of  the  j^rinting  of  Circular  No.  3,  in  April  1804,  I  was 
obliged  to  follow  the  latest  California  utterances  on  the  subject  of  the 
probable  original  home  of  the  San  Jose  scale,  and  stated  that  it  was, 
according  to  the  most  trustworthy  authority,  first  brought  to  California 
on  trees  imported  from  Chile  by  the  late  James  Lick,  about  1870. 
This  statement  was  derived  from  a  paper  read  by  Mr.  Alex.  Craw 
before  one  of  the  California  Horticultural  Conventions,  and  Mr.  Craw 
gave  as  his  authority  Mr.  John  Britton.     I  have  since  corresponded 


*  Suico  this  -was  written  a  single  specimen  of  Jnaphes  gracilis  How.  was  reared 
from  specimens  of  the  scale  collecte«l  at  Riverside,  Md.  The  type  of  this  species  was 
reared  in  1880  from  MyMaapis  jiomorum,  the  common  oyster  shell  bsirk-louse  of  the 
apple. 
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with  Mr.  Britton,  who  informs  me  that  the  sole  bases  for  this  supposi- 
tion were(l)  That  the  scale  first  became  epidemic  in  the  orchard  of  the 
late  Mr.  Lick,  and  first  spread  to  those  orchards  which  had  communi- 
cation with  his  orchard;  and  (2)  that  Mr.  Lick  was  an  energetic 
importer  of  trees  and  shrubs,  and  had  resided  in  Chile  for  a  long- 
period  before  coming  to  California.  Mr.  Britton  states  that  Mr.  Lick 
imported  trees  and  shrubs  from  other  localities,  and  that  there  is  no 
further  basis  for  the  Chile  supposition  than  the  above. 

I  have  made  an  eftbrt  to  ascertain  whether  the  insect  is  known  in 
Chile,  and  have  written  at  different  times  to  naturalists  residing  in  that 
country,  sending  copies  of  Circular  ISTo.  3  to  each.  The  only  definite 
information  secured  has  come  from  Mr.  Edwyn  C.  Reed,  of  Bailos  de 
Cauquenas,  who  writes  that  he  has  traveled  a  great  deal  throughout 
Chile,  but  has  seen  the  San  Jose  scale  only  occasionally  on  pears  from 
Santiago,  The  first  time  he  met  with  it  was  in  1872,  when  dining  with 
Mr.  Henry  Meigs,  the  railway  contractor.  The  scale  was  noticed  upon 
pears  brought  on  with  the  dessert.  The  pears  were  so  badly  infested 
that  they  could  not  be  eaten,  and  Mr.  Reed  studied  the  insect  closely 
and  applied  some  washes  to  the  trees.  The  significant  point  is,  that 
these  trees  were  introduced  into  Chile  from  the  United  States.  Mr.  Meigs 
died  shortly  thereafter,  and  Mr.  Reed  has  not  since  visited  his  garden. 
The  only  evidence  we  have,  therefore,  of  the  occurrence  of  the  San  Jose 
scale  in  Chile  indicates  at  the  same  time  that  it  was  introduced  into 
that  country  from  the  United  States. 

So  far  as  we  have  been  able  to  learn,  the  insect  does  not  occur  in 
Japan.  Correspondence  with  Mr.  Otoji  Takahashi,  a  skilled  entomolo- 
gist, who  studied  scale  insects  particularly  with  Comstock  at  Cornell 
University,  has  resulted  negatively.  Mr.  Takahashi  has  studied  the 
scale  insects  of  Japan  to  a  certain  extent  since  returning  to  thatcountry 
in  1893,  but  has  not  found  Asp  id  iotas  perniciosus. 

In  Australia  the  species  has  been  found.  Mr.  A.  Sidney  Olliff,  Gov- 
ernment Entomologist  of  New  South  Wales,  reports  having  receiv^ed 
specimens  of  it  in  1892. 

Mr.  Koebele,  writing  under  date  of  September  30, 1894,  states  that  he 
personally  has  not  met  with  the  species  in  Australia,  and  that  Mr. 
Harold,  of  the  Town  and  Country  Journal,  does  not  know  anything 
about  it.  Mr.  Koebele  further  states  that  he  has  found  it  upon  the 
island  of  Kauai,  upon  prune  and  peach  trees  imi)orted  from  California. 
One  of  the  trees  had  been  destroyed  by  the  scale,  and  some  branches 
of  the  others  were  quite  badly  infested,  Mr.  Koebele  expected  to  visit 
Ceylon  in  December,  Java  in  January,  and  subsequently  Japan  and 
perhaps  China,  although  the  war  may  interfere  with  his  visits  to  the 
last-named  countries.  From  Mr.  Koebele's  familiarity  with  scale  insects 
we  hope  to  gain  some  definite  information  as  the  result  of  his  extended 
trip.  From  the  facts  now  in  my  possession,  we  are  forced  to  the  con- 
clusion that  it  is  more  likely  the  scale  was  originally  introduced  from 
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Australia  tliaii  that  it  came  from  any  other  country,  I  am  able  to  add 
before  this  number  goes  to  press,  that  on  January  5  Mr.  Koebele  wrote 
from  Kandy,  Ceylon,  that  he  had  been  unable  to  iind  this  scale  in  Ceylon, 

'    POSSIBLE    FUTURE    SPltEAl). 

It  may  prove  to  be  a  significant  fact  that,  although  nursery  stock 
affected  by  this  scale  has  for  six  or  seven  years  back  been  sent  to  all  the 
fruit  growing  regions  of  the  Eastern  States,  according  to  our  present 
information  the  scale  has  established  itstdf  only  in  regions  contained 
within  the  so-called  austral  life-zone.  Mapping  the  points  of  estab- 
lishment it  is  very  interesting  to  see  how  accurately  this  distribution 
has  been  followed.  Professor  Smith  last  summer  called  attention  to 
the  fact  that  the  spread  of  the  insect  in  Kew  Jersey  seemed  to  be  limited 
on  the  north  by  the  so-called  ''red  shale"  line,  extending,  approxi- 
mately, from  Perth  Amboy  on  the  east  to  Trenton  on  the  west.  The  sig- 
nificance of  this  fact  is  shown  when  we  remember  that  the  transition 
region  enters  northwestern  New  Jersey.  The  more  northern  occurrence 
of  the  scale  in  Columbia  County,  N.  Y.,  is  similarly  significant,  since  the 
upper  austral  zone  extends  up  the  Hudson  Eiver.  The  occurrences  at 
Lewisburg  and  Bristol,  and  Atglen,  Pa.,  are  all  within  the  extension 
of  the  upper  austral  into  the  southeastern  one-fifth  of  Pennsylvania. 
The  three  Idaho  occurrences  are  all  in  the  narrow  ui)per  Sonoran  or 
upper  austral  band  along  the  Snake  Kiver,  with  the  exception  of  the 
one  at  Lewiston,  which  is  the  only  locality  in  the  panhandle  of 
Idaho  where  the  Sonoran  dips  in  from  the  west.  Should  future  obser- 
vations support  the  apparent  significance  of  the  occurrences  so  far 
known,  the  scale  will  not  establish  itself  to  any  serious  extent  in  tran- 
sition regions.  This  fact  will  relieve  New  England  fruit  growers  north 
of  southern  Connecticut;  those  inhabiting  the  greater  portion  of  Penn- 
sylvania, excei)t  in  the  southeastern  one- fifth  and  a  western  strip;  those 
in  New  York,  except  for  the  strip  up  the  Hudson  Hiver  and  the  loop 
which  comes  in  from  the  northwest  and  includes  the  counties  border- 
ing Lake  Ontario  on  the  south,  as  well  as  those  inhabiting  the  northern 
portion  of  the  lower  peninsula  of  Michigan  and  all  of  northern  Wis- 
consin, from  any  fear  of  this  insect.  Such  a  condition  of  attairs  would 
seem  almost  too  good  to  be  true,  but  the  possibility  of  its  truth  is  sug- 
gested by  what  we  know  up  to  the  present  time.  Against  its  proba- 
bility may  be  urged  the  fact  that,  in  general,  scale  insects  belong  to  tie 
group  of  potential  cosmopolites  and  that  they  are  seldom  restricted  by 
geographical  limitations  which  hold  with  other  insects. 

REMEDIES. 

If  the  horticulturist  wiio  possesses  an  orchar<l  infested  by  the  San 
Jose  scale  wishes  to  apply  as  summer  washes  either  the  summer  resin 
wash  or  ordinary  dilute  kerosene-soap  emulsion  as  formulated  in 
Farmers'  Bulletin  19  of  this  Dei)artment,  he  will  be  able  to  keep  the 
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insects  from  iucreasiiig  to  any  serious  extent  by  three  applications  at 
intervals  through  the  summer,  but  he  cannot  expect  to  greatly  reduce 
their  numbers.  Where  three  applications  have  been  properly  made 
I  have  seen  healthy  scales  as  abundant  on  the  trees  upon  the  advent 
of  winter  as  they  were  in  the  month  of  April  preceding.  Our  main 
reliance  must  be  either  upon  the  gas  treatment  or  upon  winter  washes. 
Between  iS^ovember  20  and  December  25,  1894,  twenty- nine  different 
washes  were  most  carefully  applied  to  badly  infested  trees  in  Charles 
County,  Md.  These  applications  were  made  either  by  Mr.  Marlatt  or 
Mr.  Coquillett,  or  by  both  together,  and  the  writer  was  present  at  some 
of  the  applications.  The  substances  used  and  the  results  obtained  may 
be  briefly  stated  as  follows : 
Whale-oil  soap : 

1.  Three  pounds  dissolved  in  one  gallon  of  water.     Fatal  to  all  the  scales  on  the 

trees  sprayed  with  it. 

2.  Two  pounds  in  one  gallon  of  water.     Same  result. 

3.  One  and  one-half  pounds  iu  one  gallon  water.     Fatal  to  ninety  per  cent  of  the 

scales. 

4.  One  pound  in  one  gallon  of  water.     Fatal  to  eighty  per  cent  of  the  scales. 

5.  One-half  pound  in  one  gallon  of  water.     Fatal  to  one-half  the  scales. 
Kesin  wash : 

6.  Six  times  summer  strength.     Resin,  120  pounds;  caustic  soda,  30 pounds;  fish- 

oil,  15  pints;  water  sufficient  to  make  100  gallons.     Fatal  to  all  the  scales 
on  the  tree  sprayed  with  it. 

7.  Four  times  summer  strength.     Resin,  80  pounds;    caustic  soda,  20  pounds; 

fish-oil,  10  pints ;  water  sufficient  to  make  100  gallons.     Fatal  to  eighty-five 
per  cent  of  the  scales. 
Kerosene  emulsion : 

8.  Pure.     Fatal  to  ninety  per  cent  of  the  scales. 

9.  One  part  of  emulsion  and  one  of  water.     Fatal  to  eighty  per  cent  of  scales. 

10.  One  part  of  emulsion  and  two  of  water.     Fatal  to  one-half  the  scales. 

11.  One  part  emulsion  and  three  of  water.     Fatal  to  thirty  per  cent  of  scales. 

12.  One  part  of  emulsion  iu  four  of  water  proved  fatal  to  only  a  small  percentage 

of  the  scales.     (On  potted  plants  in  Insectary.) 

13.  One  part  of  the  eiuulsion  iu  six  of  water,  fatal  to  a  very  small  percentage  of 

scales.     (On  potted  plants  iu  the  Insectary.) 
Hard  laundry  soap  : 

14.  Two  pounds  dissolved  in  one  gallon  of  water.     Fatal  to  eighty-five  per  cent 

of  the  scales. 

15.  One  and  one-half  pounds  in  one  gallon  of  water.     Same  result. 

16.  One  pound  in  one  gallon  of  water.     Fatal  to  sixty  per  cent  of  the  scales. 

17.  One-half  pound  in  one  gallon  of  water.     Fatal  to  twenty  per  cent  of  scales. 

18.  One-fourth  pound  iu  one  gallon  of  water.     Fatal  to  ten  per  cent  of  scales. 
Concentrated  potash  lye: 

19.  Two  pounds  in  one  gallon  of  water.     Fatal  to  eighty-five  per  cent  of  scales. 

20.  One  pound  in  one  gallon.     Fatal  to  seventy-five  per  cent  of  the  scales. 

21.  One-half  pound  m  one  gallon.     Fatal  to  one-half  the  scales. 

22.  One-fourth  pound  in  one  gallon.     Fatal  to  twenty  per  cent  of  the  scales. 
Fish-oil  soap,  homemade : 

23.  One  and  one-half  pounds  in  one  gallon  of  water.     Fatal  to  half  the  scales. 

24.  One  pound  in  one  gallon.     Fatal  to  twenty  per  cent. 

25.  One-half  pound  in  one  gallon  of  water.     Fatal  to  five  per  cent  of  the  scales. 
12283 -No.  4 2 
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Oregon  winter  wash: 

26.  (Ordinary  strength.)      Sulphur,  15  pounds;  slaked  lime,  15  pounds;  Idue- 

stoue,  li  pounds ;  water  sufficient  to  make  100  gallons.     Fatal  to  a  compar- 
atively small  percentage  of  the  scales. 

27.  (Double  strength.)     .Sulphur,  30  pounds;  slaked  lime,  30  pounds ;  bluestone, 

2i  pounds;  water  sufficient  to  make  100  gallons.     Quite  a  large  percentage 
of  the  scales  escaped  destruction. 
California  lime-suli)hur-aud-salt  wash : 

28.  (Ordinary  strength.)     Sulphur,  25pouuds;  lime,  50  pounds;  salt,  18  pounds ; 

water  sufficient  to  make  100  gallons.     Fatal  to  a  comparatively  smsill  per- 
centage of  the  scales. 

29.  (Double  strength.)     Suljjhur,  50  pounds;  lime,  100  pounds;  salt,  36  pounds; 

water  to  make  100  gallons.     A  rather  large  percentage  of  tlie  scales  not 

destroyed. 
Note.— Ex])eriments  8  to  11  and  14  to  25  were  followed  in  from  seven  to  ten  hours 
after  application  of  the  washes  by  a  hard  shower  of  ten  or  fifteen  minutes'  duration. 
Experiments  3  to  7  had  been  on  the  trees  a  little  over  twenty-four  hours  ])revious  to 
this  rainfall.  The  other  experiments  were  of  sarlier  date,  and  were  not  intluenced 
by  rains  for  a  considerable  time  after  the  api»lications  were  made. 

The  experiments,  on  the  whole,  were  made  under  rather  disadvan- 
tageous circumstances.  Kather  heavy  rains  followed  within  a  few 
hours  of  the  majority  of  the  applications,  but  this  is  to  be  expected  iu 
any  applications  which  may  b«  made  during  the  winter  season  in  this 
climate.  Some  dift'erence  was  noted  in  the  effectiveness  of  certain  of 
the  washes  upon  different  portions  of  the  tree,  and  we  believe  it  may 
be  stated  that  most  washes  will  be  more  ettective  on  the  sunny  side 
than  on  the  shady  side  of  the  trees. 

As  anticipated  from  ex])eriments  made  in  Washington,  D.  C,  during 
the  winter  of  1893-94,  by  Mr.  Marlatt  upon  the  new  peach  scale, 
Biaspis  lamdus,  the  California  lime-salt-and-sulphur  wash,  by  means 
of  which  many  Californians  have  reduced  the  numbers  of  the  San 
Jose  scale  to  insignificance,  has  proved  entirely  ineffective  in  this 
climate.  The  same  must  also  be  said  of  the  Oregon  wash,  which 
resembles  the  California  wash  in  its  ingredients,  except  in  the  substi- 
tution of  bluestone  for  salt. 

The  only  absolutely  perfect  results  which  have  been  reached  have 
come  from  the  npplication  of  two  pounds  or  more  of  commercial  whale- 
oil  soap  to  the  gallon  of  water,  and  from  the  application  of  a  resin  wash 
of  six  times  the  normal  summer  strength.  The  effects  following  the 
application  of  these  washes  leave  nothing  to  be  desired.  In  all  cases  the 
most  careful  search  over  the  sprayed  trees  has  failed  to  show  a  single 
living  scale.  The  washes  which  have  destroyed  85  per  cent  or  more  of 
the  scales  have  been:  One  and  one-half  pounds  of  whale-oil  soap  to  the 
gallon  of  water;  resin  wash  four  times  summer  strength;  i)ure  kero- 
sene emulsion;  one  and  one-half  pounds  or  more  of  hard  laundry  soap 
to  the  gallon  of  water,  and  concentrated  potash  lye,  2  pounds  to  the 
gallon  of  water.  We  do  not  advise  the  use  of  the  last  substance  in 
this  strength  on  account  ol  danger  of  injury  to  the  tree.     We  areprac- 
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tically  then,  so  far  as  the  experiments  have  i^rogressed,  reduced  to  the 
use  of  a  strong  sohition  of  whale-oil  soap,  or  a  very  strong  resin  wash 
(See  experiments  2  and  6.)  Both  these  washes  are  expensive;  we  have 
not  yet  found  a  cheaper  whale-oil  soap  than  4  cents  per  pound  by  the 
barrel.  This  v\'ould  make  the  wash  cost  8  cents  per  gallon,  and  the  cost 
of  application  will  increase  the  cost  of  the  remedy  to  such  an  extent 
that  many  fruit-grovrers  will  not  be  disposed  to  use  it. 

The  resin  wash,  however,  is  even  more  expensive,  and  tlie  first  cost 
of  the  tents  for  the  gas  process,  to  say  nothing  of  the  labor  required 
to  operate  the  tents,  is  such  that  the  whale-oil  soap  solution  remains 
the  cheapest  of  the  known  effective  remedies.  It  is  safe  to  say  that 
trees  once  attacked  by  the  scale  will  not  recuperate  without  active 
remedial  work,  and  the  choice  therefore  remains  to  the  fruit-grower 
between  losing  his  trees  and  applying  one  of  these  washes,  expensive 
as  they  may  seem.  One  well-known  orchardist  of  our  acquaintance  has 
unhesitatingly  applied,  during  the  present  winter,  the  whale-oil  soap 
wash.  It  has  cost  him  a  good  round  sum  to  spray  his  large  orchard; 
but  considering  the  value  of  his  orchard,  he  is  of  the  opinion  that  he 
has  come  out  of  the  fight  at  small  cost,  provided  that  the  insect  does 
not  reappear. 

Comparison  of  California  results  and  climate  with  the  results  and 
climate  of  Maryland  seems  to  indicate  two  things :  First,  that  in  Florida 
and  Georgia,  and  perhaps  even  farther  north,  weaker  washes  than  those 
found  necessary  in  Maryland  will  suffice.  Secondly,  that  in  Maryland 
and  more  northern  States,  winter  applications  should  be  made  as  soon 
as  leaves  fall,  since  at  this  time  the  insects  will  undoubtedly  be  more 
susceptible  than  later  in  the  season. 


REPORT  ON  THE  MEXICAN  COTTON-BOLL  WEEVIL  IN  TEXAS. 

{Jnihonomu>i  grandis  Boh.) 
By  C.  H.  Tylkr  Towxsrxd,   Temporary  Field  Agent. 

LKTTEK  ()V  StBMITTAL. 

Las  Cuuces,  N.  Mex.,  December  20,  1894. 
Sir:  I  have  the  honor  to  submit  the  inclosed  report  on  an  investigation  of  Aniho- 
nomits  grandis  and  its  injury  to  the  cotton  crop  in  Texas,  made  .between  November 
15  and  December  15,  1894.  Following  your  instructions,  I  visited  the  infested  cotton 
regions  of  Texas,  as  well  as  parts  of  the  infested  regions  in  adjacent  Mexican  terri- 
tory; also  the  border  points  of  Eagle  Pass,  Laredo,  and  Brownsville,  to  determine 
where  the  insect  crossed  from  Mexico  into  the  United  States.  During  this  time  I 
investigated  its  life-history,  particularly  its  method  of  hibernation,  so  far  as  was 
possible  at  this  season  of  the  year;  its  present  spread  in  Texas;  the  amount  of 
damage  caused  by  it  in  Texas  in  1894;  its  history  in  previous  years;  the  way  in 
which  it  has  been  imported  from  Mexico,  its  original  home,  into  the  cotton  regions 
of  southern  Texas;  and  other  points  mentioned  in  j'our  instructions,  as  well  as  all 
that  suggested  themselves  during  tlie  course  of  the  work. 
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My  tbauks  are  due  to  Mr.  G.  Hoeflich,  of  the  firm  of  J.  Cram  &  Co.,  of  Eagle  Pass, 
and  C.  Porliiio  Diaz;  to  Dou  Marcos  IJeuaviiles,  Dou  Jesus  R.  Rios,  and  Mr.  J.  M. 
Kiiiloba,  of  San  Juan  de  AUende,  Coahuila;  to  Major  W.  8.  Duyat,  of  Beeville,  Tex., 
Mr.  C.  H.  De  Ryee,  of  Corpus  Christi;  Mr.  Wm.  A.  Tinney,  of  San  Diego;  Mr.  Y.  E. 
Sebree  and  Mr.  Fred  E.  Stark,  jr.,  of  Brownsville;  and  Major  B.  Cooi)wood,  of 
Laredo.  These  gentlemen,  and  many  others,  gave  mo  nuub  valunblc  aid  in  my 
investigations. 

Very  respettfnlly,  yours, 

C.    H.    TVLKH   ToWNSEND. 

Mr.  L.  O.  Howard, 

Chief,  Division  of  Entomology, 

r.  S.  Department  of  Agriculture. 


Fir;.  30.-  Anthonoimis  f/randis:  a,  adult  beetle;  b,  i)ui)a;  c,  larva — all  enlarged  (oritriiial). 


DESCRIPTION. 

The  egg  was  not  foiiud,  it  being  too  late  in  the  season. 

The  larva  is  represented  in  the  accompanying  illustration  (Fig.  30,  c). 
It  measures  6  to  T'"'"  when  curved,  9  to  10"'"'  when  nearly  straightened 
out.  It  is  a  curved,  whitish  grub,  of  robust  form,  tapering  a  little  at 
each  end,  more  so  at  the  anal  end.  The  head  has  a  brownish  or  yel- 
lowish tinge. 

The  pupa,  shown  in  the  figure  at  />,  measures  from  4  to  7""".  It  is 
entirely  whitish,  with  the  eyes  black.  The  elytra,  when  partly  formed, 
are  bluish.  More  mature  pupiij  are  tinged  with  brownish  on  tlie  tho- 
racic dorsum  and  beak. 

The  adult  is  represented  at  a.  It  measures  i)"""  iu  length.  Newly 
transformed  weevils  in  the  bolls  are  reddish.  When  first  issued,  they 
are  usually  covered  with  a  yeUowish  bloom,  which  be(;omes  grayish  as 
they  mature. 

In  the  eastern  and  northeastern  districts  ot  Coahuila,  Mexico,  this 
insect  is  known  as  the  "picudo,"  and  in  the  infested  regions  of  Texas 
as  the  "sharpshooter,"  in  allusion  to  the  effect  produced  by  it  upon 
the  bolls,  small  exit  holes  through  which  the  beetles  issue  being  left  in 
them. 
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LIFE-HISTORV  AND    HABITS. 


The  life-cycle  is  as  yet  imperfectly  kiiown,  but  so  far  as  can  now  be 
judged  is  as  follows:  When  the  insects  lirst  appear  tlie  eggs  are  dei)os- 
ited  in  the  squares  and  bolls,  and  the  larviie  hatch  and  feed  on  the 
interior  substance  of  the  buds  and  bolls.  The  larvsTi  sometimes  feed 
on  the  interior  of  the  seed,  leaving  only  the  shell,  but  usually  eat  seed 
or  fiber  indifferently.  The  larva  gradually  reaches  full  growth,  liaviug 
by  this  time  formed  a  cell  of  sufficient  size  to  accommodate  itself,  and 
in  this  it  pupates.  The  cell  is  usually  formed  next  the  outer  wall  or 
pericarp  of  the  boll,  so  that  the  weevil,  when  transformed,  has  only  to 
make  its  way  through  this  wall  to  escape.  In  issuing,  it  thus  leaves  a 
small  hole  in  the  pericarp,  which  marks  the  cell  in  the  infested  lock  of 
the  boll.     As  many  as  eleven  larvjt  have  been  found  in  one  boll. 

Judging  from  the  habits  of  the  allied  species,  Anthonomus  sif/natus, 
and  allowing  for  differences  in  size  and  climatic  conditions,  the  dura- 
tion of  the  life-cycle  is  probably  about  thirty  days. 

In  the  newly  infested  region  in  Texas,  the  weevils  were  first  noticed 
in  the  cotton  fields  from  about  the  middle  of  August  to  the  last  of 
September;  in  the  newly  infested  region  of  Coahuila,  a  month  earlier; 
in  the  older  infested  regions  of  Texas  (Brownsville)  and  Coahuila 
(Hermauas),  as  early  as  May  to  June.  Approximate  dates  of  their 
first  appearance  in  newly  infested  regions  have  been  received  as 
follows:  Corpus  Christi  (Nueces  region),  middle  of  August;  Beeville, 
last  of  August  and  first  of  September;  San  Diego,  first  of  September. 

Nothing  is  known  positively  concerning  the  number  of  annual 
broods,  but  I  think  there  is  no  doubt  that  there  were  two  broods  in  the 
newly  infested  region,  and  in  the  older  districts,  where  the  weevils 
appear  in  May  and  June,  there  must  be  four  or  more  broods  annually. 

At  San  Juan  Alleude,  Coahuila,  two  very  small  larv;e  were  found  in 
buds,  November  23,  and  at  Alice,  Tex.,  another  was  found  in  a  green 
bud,  December  12.  This  seems  to  indicate  a  very  late  brood  if,  indeed, 
the  broods  are  at  all  regular.  I  am  inclined  to  think  that,  egg-laying 
goes  on  at  all  times,  so  that  the  broods  are  more  or  less  irregular. 

Food  plants  and  habits  of  feeding  of  the  adult. — The  only  food  plant 
so  far  as  known  is  cotton.  The  adults  seem  to  feed  both  on  the  buds  and 
bolls,  and  throughout  the  season  as  long  as  the  weather  is  warm.  By 
means  of  the  small  jaws  at  the  end  of  its  beak,  the  weevil  eats  through 
the  skin  of  the  bud  or  boll,  making  a  small  hole  therein.  Specimens  were 
found  as  late  as  December  10,  36  miles  north  of  Brownsville,  with  their 
beaks  sunk  to  full  length  in  half-grown  green  bolls,  apparently  feeding 
on  the  juices  within. 

Extended  inquiry,  confirmed  by  my  own  observations,  shows  that  the 
weevils  always  remain  within  the  squares  or  on  the  bolls,  and  never 
feed  on  the  leaves,  nor  are  they  ever  seen  on  the  latter. 

The  weevils  were  found  at  SanTomas,  and  just  north  of  Brownsville, 
infesting  fields  of  sea-island  cotton  as  badly  as  the  upland  variety. 
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There  seems  no  hope,  therefore,  of  fiudiug  a  variety  of  cotton  that  will 
not  be  attacked  by  it. 

If  the  weevil  has  another,  an  original  food  plant,  as  it  must  have 
unless  it  has  always  fed  on  cotton,  it  will  probably  be  found  in  the 
Monclova  region  of  Coahuila.  IS'o  wild  malvaceous  plant  could  be 
found  in  the  regions  visited,  and  the  insect  was  not  found  on  any  other 
plant  than  cotton.  Information  obtained  from  Monclova  by  Don  Jesus 
R.  Rios,  and  communicated  to  me  by  letter,  states  that  the  insect  has 
never  been  known  there  on  any  other  plant. 

Oviposition. — The  weevils  deposit  their  eggs  first  in  the  buds,  which 
are  to  be  found  within  the  squares.  When  the  buds  are  all  infested, 
the  females  oviposit  in  the  smallest  bolls,  then  in  the  next  largest, 
until  all  are  attacked  that  are  still  green.  Judging  from  the  egg-laying 
habits  of  the  genus,  the  female  makes  the  hole  in  the  bud  or  boll  with 
her  beak,  and  then  turning  around,  applies  the  ti})  of  the  abdomen  to 
the  hole  and  deposits  an  egg  therein.  The  same  female  may  deposit  a 
considerable  number  of  eggs. 

Appearance  of  an  infested  field. — As  the  weevils  attack  tirst  of  all 
the  buds  Avithin  the  squares,  these  usually  die  and  drop  oft'.  Therefore 
as  soon  as  a  field  becomes  well  infested  the  presence  of  the  insect  can 
be  told  at  once  by  the  fact  that  few  or  no  blooms  are  to  be  seen  on  the 
plants.  A  field  may  be  in  full  bloom,  but  as  soon  as  the  insect  gets 
well  spread  over  it  and  accomplishes  its  work  hardly  a  bloom  will  be 
seen.  Soon  after  the  squares  are  attacked  they  mostly  turn  yellow 
and  fall  to  the  ground. 

Method  of  hibernation. — In  one  or  two  localities,  during  spells  of  cool 
weather,  I  was  able  to  make  some  observations  on  the  hibernation  of 
the  insect. 

It  seems  probable  that  a  considerable  percentage  of  the  weevils  win- 
ter over  in  tiie  bolls,  in  the  cells  which  they  have  formed  therein,  either 
as  transformed  weevils  or  as  pupte,  or  perhaps  even  as  larviB.  That 
they  may  sometimes  winter  as  larvjie  seems  proven  from  the  finding, 
as  above  mentioned,  of  very  small  larvae  from  the  last  of  November 
to  the  middle  of  December.  They  probably  winter  more  frequently  as 
pupjTe,  the  latter  having  been  found  in  the  bolls  as  late  as  any  examina- 
tions were  made,  i.  e.,  up  to  the  middle  of  December.  Newly  trans- 
formed adults  were  found  plentifully  in  the  bolls  also  during  the 
whole  time  of  my  investigations. 

But  there  are  many  other  individuals  belonging  to  earlier  broods 
which  have  issued  and  certainly  will  not  reenter  the  bolls  to  hibernate. 
The  question  is,  where  do  these  hibernated  In  San  Juan  AUeude, 
where  the  fields  are  irrigated,  there  are  many  cracks  in  the  earth, 
caused  by  the  rapid  drying  of  the  soil  after  irrigating.  On  a  cold  day 
there  I  found  that  some  of  the  weevils  had  crawled  into  these  cracks,  and 
I  think  there  is  no  doubt  that  many  weevils  crawl  into  them  and  under 
clods  of  earth,  under  leaves,  and  other  refuse  to  hibernate.     I  found 
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cotton  fields  in  many  instances  with  dry  dead  loaves  on  the  ground 
among-  the  green  plants,  notably  at  Beeville  and  at  San  Diego,  although 
planters  often  contend  that  the  leaves  stay  on  the  plants  until  they 
crumble  or  blow  away.  Weevils  were  also  found  in  Allende  on  the 
cold  day  above  referred  to  (N^ovember  23)  around  the  base  of  plants, 
under  dry  fallen  leaves. 

In  fields  where  neither  cracks,  clods,  nor  fallen  leaves  exist,  as  hap 
pens  often  in  southern  Texas,  where  the  plants  remain  green  until  late 
in  winter,  I  am  inclined  to  think  that  many  weevils  winter  in  the 
squares  and  under  the  leaves  at  the  base  of  the  bolls.  At  Alice  and 
lienavides,  Tex.,  the  plants  were  perfectly  green  December  12,  there 
having  been  no  frost.  In  a  field  there,  on  that  date,  I  found  weevils 
very  numerous  inside  the  squares,  as  many  as  four  in  one  square;  also 
at  the  bases  of  the  bolls.  Many  were  neither  feeding  nor  ovij^ositing, 
but  were  perfectly  inactive.  The  squares  afford  excellent  protection  to 
the  Aveevils  in  cold  or  in  rainy  weather.  During  rainy  weather  in  San 
Juan  Allende  (November  28)  weevils  were  found  numerously  huddled 
in  the  squares  by  threes  and  fours. 

At  JVIonclova  occasional  frosts  occur,  and  very  light  ones  at  Matamoras 
and  Brownsville.  It  is  not  probable  that  even  freezing  would  affect  the 
weevil,  as  it  is  a  hardy  insect;  but  it  is  safe  to  say  that  it  can  withstand 
as  great  a  degree  of  frost  as  can  the  cotton  plant. 

PA:aASITES   AND    PROBABLE    ENEMIES. 

In  San  Diego,  December  0,  I  found  a  hymenopterous  parasite  in  the 
larval  state  on  a  larva  of  the  weevil  in  its  cell.  This  i»upated  about 
December  15.  Apparently  the  same  parasite  was  found,  also  on  a  larva, 
in  San  Juan  Allende,  Xovember  2G.  At  the  latter  place  adults  of  a 
small  black  hymenopterous  parasite,  which  may  attack  the  weevil,  were 
plentiful  in  the  fields. 

Larvte  of  Syrphus  flies  are  often  met  with  in  the  squares.  These 
most  probably  feed  on  aphides,  though  it  is  just  possible  that  they  may 
attack  the  small  larviie  of  the  weevil. 

In  San  Juan  Allende  a  pretty  little  coccinellid  was  very  common  in 
the  squares,  as  were  also  several  species  of  Scymnus,  and  it  is  quite 
possible  that  these  may  attack  the  eggs  or  young  larv.p. 

As  worthy  of  notice,  it  should  be  mentioned  that  on  several  occa- 
sions a  small  spider  that  mimics  the  weevil  was  found  in  the  squares 
with  the  weevils. 

A  fungoid  parasite,  a  species  of  Cordyceps,  apparently,  was  found 
growing  out  of  a  dead  pupa  in  its  cell  in  a  boll,  November  26,  in  a 
field  in  San  Juan  Allende. 

ITS    ORIGINAL   HABITAT    AND    HISTORY    OP    ITS    SPREAD. 

It  seems  proven  beyond  much  doubt,  from  repeated  testimony 
received,  that  the  original  home  of  this  insect  is  the  region  around 
Monclova,  in  the  state  of  Coahuila,  Mexico.     Mouclova  is  about  150 
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miles  south  of  Eagle  Pass  (see  map),  on  the  Mexican  International 
Kaihvay,  It  was  known  in  this  locality  long  before  it  was  heard  of 
elsewhere  in  Mexico. 

Don  Jesus  E.  Rios  writes  me,  from  information  he  has  received  fn»in 
Monclova,  that  the  weevil  first  appeared  there  in  I80G.  For  six  years, 
from  185(5  to  1862,  it  was  so  bad  that  cotton  i)lanting  was  abandoned 
thereafter  in  that  district.  The  insects  were  said  to  appear  there  in 
the, fields  as  earl}'  as  May,  and  by  July  to  have  completely  infested  the 
crop.  I  received  information  from  another  source  stating  that  the 
weevil  was  known  in  Monclova  as  early  as  1847,  and  in  ^Matamoras  as 
early  as  1851,  but  I  am  inclined  to  believe  that  my  informant  was  mis 
taken  in  the  insect,  and  that  these  data  refer  perhaps  to  the  boll  worm. 

Maj.  B.  Coopwood,  who  was  engaged  in  cotton  raising  at  Ilermanas, 
Coahuila,  in  18(57,  informed  me  that  the  weevil  was  known  there  in 
that  year,  and  that  it  destroyed  nuich  of  the  croi>.  He  stated  that  it 
appeared  about  the  last  of  June  or  first  of  July. 

In  Sabinas  the  weevil  has  been  known  to  be  injurious  for  three  years. 

At  San  Juan  Allende,  Morelos,  and  Zaragoza,  it  was  not  known  until 
1894.  At  Zaragoza  the  weevil  was  first  seen  in  the  fields,  according  to 
Mr.  Rios,  the  last  ot  July,  but  in  Allende  not  until  the  last  of  August. 

When  it  first  appeared  in  Matamoras  is  uncertain.  Mr.  H.  Nielsen, 
of  that  city,  writes  me  that  he  has  known  of  it  in  that  locality  for  the 
last  few  years,  but  in  less  numbers  this  year. 

From  Matamoras  it  came  across  to  Brownsville,  and  within  the  past 
two  years  or  more  spread  north  into  the  whole  cotton  region  of  south- 
ern Texas. 

The  Agricultural  Department  received  the  first  notice  of  the  inju- 
ri<ms  nature  of  this  insect  about  ten  years  ago,  when  Dr.  Edward 
Palmer  sent  specimens  from  the  state  of  Coahuila,  with  the  information 
that  they  were  bred  from  cotton  bolls. 

In  the  neighborhood  of  Matamoras  a  good  deal  of  cotton  has  been 
raised  for  the  past  ten  years,  but  I  am  informed  that  not  much  was 
raised  before  that.  At  Zaragoza  and  Allende  cotton  has  been  raised 
for  many  years.  In  the  San  Diego  region  it  has  been  cultivate<l  in 
any  quantity  for  only  four  or  five  years. 

PRESENT    SPREAD    IN    TEXAS. 

At  present  this  weevil  is  known  in  the  Brownsville  region,  and  I 
found  it  December  10  in  all  the  cotton  fields  along  the  stage  road  up 
to  36  miles  north  of  Brownsville.  Xo  fields  were  to  be  seen  on  the  road 
beyond  that.  It  is  reported  also  to  be  as  far  up  the  Rio  Grande  on  the 
Texas  side  as  Hidalgo,  but  this  needs  verification. 

It  occurs  from  Corpus  Christi  to  Benavides,  along  the  Mexican 
National  Railway,  particularly  around  San  Diego  and  Alice.  It  ia 
known  for  20  miles  north  of  San  Diego;  at  Amargoza,  about  12  miles 
northeast  of  San  Diego,  and  at  La  Rosita,  12  to  18  miles  west  of  the 
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same  place.     It  is  also  reported  by  Mr.  G.  W.  Newberry  to  have  caused 
damage  in  Live  Oak  County,  about  30  miles  northeast  of  Alice. 

It  is  found  all  the  way  up  the  Nueces  River,  for  40  or  50  miles  above 
Corpus  Christi.  I  also  found  it  8  miles  south  of  Corpus  Christi,  on 
the  coast.  Eosita,  San  Patricio,  and  Sharpesburg  are  localities  within 
the  infested  region  on  the  Nueces.  It  is  found  around  Beeville  and 
30  miles  to  the  south  of  there,  and  is  reported  on  good  authority  at  La 
Parra,  about  halfway  between  Corpus  Christi  and  Brownsville. 


Fio.  31.— Map  showing  the  prospiit  known  distribution  of   the  cotton-boll  weevil  in   Texas   and 
Mexico  (original). 

At  Pearsall  and  at  Sabinal  it  was  reported  to  me  as  present,  but 
search  at  the  latter  place  and  at  Moore,  near  Pearsall,  did  not  reveal 
either  the  weevil  or  any  unmlstcd-ahle  sign  of  its  work.  It  was  said  to 
be  abundant  in  all  the  cotton  fields  around  Pearsall,  but  I  was  unable 
to  examine  them.  Bolls  collected  at  Sabinal  may  have  been  attacked 
by  it,  Pearsall  is  over  a  hundred  miles  across  country  from  San  Diego^ 
and  I  am  told  that  cotton  fields  are  scattered  all  through  the  intervening 
region.  Mr.  Fred.  E.  Stark,  jr.,  informed  me  that  he  has  known  the 
insect,  off  and  on,  at  San  Tomas,  8  miles  down  the  river  from  Browns- 
ville, for  about  ten  years,  The  Brownsville  region  is,  therefore,  doubt- 
less the  first  point  where  it  appeared  in  Texas.  At  La  Noria,  about  14 
miles  north  of  Brownsville,  I  was  told  that  it  had  been  known  for  three 
years.    At  La  Parra,  above  mentioned,  it  appeared  in  1893,  so  I  was 
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informed  by  Mr.  I).  M.  Murphy.  Twenty  miles  north  of  San  Diego 
^Ir.  II,  J.  Delamer  says  that  itai)peared  in  his  field  in  September,  1892. 

In  the  other  localities  mentioned  in  Texas,  this  year  was,  accordin*; 
to  all  reports,  the  first  of  its  appearance,  but  it  is  very  probable  that  it 
has  been  i)resent  for  two  years  or  more  in  the  San  Diego  and  Nueces 
region,  without  its  being  noticed. 

Tiie  weevil  was  reported  not  found  or  heard  of  at  Moore,  Del  Eio,  the 
San  Antonio  region  (including  Deviue,  Lightall,  and  Medina),  and  the 
region  to  the  north  and  east  of  San  Antonio. 

At  Flower  Bluff,  12  miles  south  of  Corpus  Christ!,  on  the  coast,  it 
was  reported  that  the  weevil  did  not  occur. 

METHOD    OF    ITS    IMPORTATION. 

Cotton  groum  close  to  the  Rio  Grande  on  both  sides. — In  the  lower  Kio 
Grande  region  there  are  localities  where  cotton  is  grown  on  both  sides 
of  the  river.  This  is  the  case  at  Matamoras  and  Brownsville.  It  is 
self-evident,  therefore,  that  the  weevil  came  across  here,  perhaps  also  at 
other  places  further  up  the  river,  but  not  at  either  Laredo  or  Eagle  Pass, 
as  the  insect  does  not  occur  there,  and  no  cotton  is  raised  at  eitherplace 
on  the  American  side.  Granting,  therefore,  that  it  got  across  from 
Mexico  to  the  United  States  in  the  Brownsville  region,  we  will  proceed 
to  consider  how  it  spread  to  the  San  Diego  and  Nueces  region,  150  to 
250  miles  north  of  there,  it  being  known  that  between  these  regions 
there  is  a  stretch  of  00  miles  or  more  where  little  or  no  cotton  is  raised. 

Not  shipped  in  ginned  seed. — This  subject  was  carefull}^  gone  into, 
because  I  was  informed  that  in  1803  much  ginned  seed  had  been 
shipped  from  C.  P.  Diaz,  some  "of  which  might  have  come  from  the 
infested  jMonclova  region,  to  stock  feeders  in  Eagle  Pass  and  to  the 
Houston  oil  mills.  Much  search  was  made  among  freshly-ginned  seed 
in  San  Juan  Allende,  a  badly  infested  district,  for  signs  of  this  weevil, 
and  the  only  thing  found  was  a  portion  of  a  dead  weevil,  which  had 
been  broken  in  going  through  the  gin.  The  seeds  are  often  found 
eaten  out  inside,  leaving  only  the  shell  inclosing  the  pupa,  or  trans- 
formed weevil,  but  in  going  through  the  gin  the  thin  shell  is  broken 
and  the  weevil  killed.  It  is  thus  not  at  all  likely  that  the  weevil  can 
be  spread  in  ginned  seed. 

Spread  north  by  shipments  of  eotton  in  the  seed. — There  is  no  cotton  gin 
in  the  Brownsville  region,  unless  it  has  been  very  recently  put  n\).* 
Therefore  cotton  in  years  past  had  to  be  shipped  in  the  seed  to  one  of 
four  places  for  ginning — New  Orleans,  Galveston  (to  these  by  steamer), 
San  Diego,  or  Alice  (to  these  overland  by  ox  carts).t 


*  Mr.  TowTisend  writes  from  151-owusville  nndor  date  of  February  2,  that  this  state- 
ment was  based  iipon  misinformation.  It  seems  that  there  is  a  gin  at  Brownsville. 
Nevertheless  cotton  has  been  shii)ped  in  seed  to  Galveston  and  may  have  been 
shipped  in  small  quantities  to  Alice. — L.  O.  H. 

t  That  which  is  shipped  by  steamer  now  goes  to  New  Orleans  preferably,  because 
a  better  price  can  be  gotten  there  for  the  lint  cotton,  and  the  freight  rate  from 
Galveston  to  New  Orleans  is  avoided. — C.  H.  T.  T. 
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There  has  been  a  gin  at  Alice  for  three  years  and  one  at  San  Diego 
five  years.  As  soon  as  the  latter  went  up  more  or  less  cotton  came 
overlaucl  in  the  seed  from  parts,  especially  more  northerly  parts,  of  the 
Brownsville  region  to  be  ginned,  ox-carting  direct  to  San  Diego  being 
much  cheaper  than  carting  to  Brownsville,  and  then  sending  by  train, 
lighter,  and  steamer  to  New  Orleans.  Now,  it  has  already  been  pointed 
out  that  in  many  instances  the  weevils  may  be  gathered  in  the  picking 
of  the  cotton,  in  case  the  seed  alone  has  been  eaten  out  and  the  fiber 
not  injured,  when  the  boll  is  not  prevented  from  bursting.  This  cotton 
being  shipped  in  the  seed  during  1890. and  1S91  to  San  Diego,  and  more 
or  less  since  then,  to  Alice,*  has  resulted  in  introducing  the  weevils 
into  that  region,  from  which  they  have  since  easily  spread  through 
contiguous  fields  over  the  whole  region  now  infested. 

The  regular  daily  stage  each  way  between  Alice  and  Brownsville  has 
been  running  since  July,  1893.  From  18G8  to  187G  (about)  a  stage  was 
run  from  Brownsville  to  San  Diego.  These  stages,  of  course,  carried  no 
freight.  Freighting  was  formerly  carried  on  by  means  of  ox  teams  and 
carts  between  Brownsville  and  San  Antonio,  via  San  Diego.  Such 
freightiiig  is  probably  nearly  abandoned  now,  but  may  be  carried  on  to 
some  extent  as  far  as  San  Diego  or  Alice.  It  is  said  that  cotton  seed 
was  carried  on  tlie  road  by  these  freighters  for  the  purpose  of  feeding 
the  oxen.     A  stage  also  runs  from  Rio  Grande  City  to  Pefia. 

AMOUNT  OF  DAMAGE  CAUSED  BY  IT  IN  TEXAS. 

During  the  year  1894  in  the  Brownsville  region  (San  Tomas)  the 
loss  of  crop  was  estimated  at  over  90  per  cent.  In  the  San  Diego  region 
the  loss  was  about  90  per  cent.  At  La  Rosita,  12  to  18  miles  west  of 
San  Diego,  the  damage  was  estimated  to  be  something  over  75  per  cent. 
At  Rosita,  on  the  Nueces,  about  15  miles  below  Sharpsburg,  90  per 
cent  of  the  crop  was  destroyed.  At  Sharpsburg  fields  amounting  to 
6,000  acres  yielded  not  over  1,500  bales.  In  Bee  County  50  j^er  cent 
or  over  of  the  whole  crop  of  the  county  was  estimated  as  destroyed. 
In  a  field  of  1,200  acres  about  30  miles  south  of  Beeville  the  weevil 
was  very  bad  in  all  but  about  50  acres,  which  produced  fine  cotton, 
while  the  rest  was  badly  damaged.  At  Pearsall  damage  to  cotton 
crop  was  estimated  at  25  to  50  per  cent,  but  it  is  not  yet  known  whether 
this  was  the  weevil  or  the  boll  worm. 

In  previous  years  at  Brownsville,  Mr.  Stark,  jr.,  informed  me,  the 
weevil  was  worst  in  1892,  the  entire  crop  having  been  destroyed  by  it 
m  that  year.  In  1893  it  was  not  noticed  to  cause  much  damage.  At 
La  Nona  it  was  reported  to  have  ruined  the  whole  crop  in  1892,  two 
miles  east  of  there.     On  Mr.  Delamer's  place  of  300  acres,  twenty 


'A  coiupetiDg  line  of  raihoad  from  Skidmore  to  Alice  makes  cheaper  fiei<i:ht  rates 
on  the  lint  cotton  east  from  Alice  than  from  San  Diego,  which  is  farther  west. 
Therefore  as  soon  as  a  gin  went  up  in  Alice  cotton  for  giuuiug  went  there  lu  prefer- 
ence to  San  Diego  —C.  H.  T.  T. 
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miles  north  of  Sau  Diego,  it  is  reported  to  have  destroyed  75  per  cent 
of  crop  in  181)2. 

In  Mexico  this  ,year  (1894)  the  damage  to  crop  in  Zaragoza  and  San 
Juan  Allende  region  of  Ooaliuihi  was  estimated  at  1)0  i)cr  cent.  The 
damage  over  30  years  ago  m  tiie  Monclova  district  was  between  1)0  and 
1(H)  per  cent.  In  Matamoras  the  damage  this  year  was  over  9(>  i)er 
cent  also.  This  is  considerably  greater  than  the  damage  there  in  pre- 
vious years,  according  to  Mr.  H.  Nielsen. 

There  seems  to  be  some  evidence  pointing  to  greater  damage  by  the 
weevil  in  wet  years.  Mr.  Delamer,  whose  field  (north  of  San  Diego) 
was  badly  damaged  in  1892,  says  that  lie  had  much  rain  that  year  in 
his  immediate  vicinity,  while  other  localities  around  him  had  none. 

Mr.  Rios  writes  also  that  the  prevailing  imi)ression  in  the  Monclova 
district  is  that  the  weevil  was  worse  in  wet  years. 

REMEDIES   NECESSARY   TO   EXTERMINATE   IT. 

The  insect  is  by  far  the  worst  pest  that  has  ever  appeared  on  cotton, 
and  the  most  difficult  to  combat.  Like  all  weevds,  it  is  very  tenacious 
of  life,  and  its  habit  of  frequenting  the  squares  renders  it  not  amenable" 
to  ordinary  treatment. 

Burning  the  JieUh. — If  possible  all  infested  fields  should  be  burned 
completely  during  the  winter,  while  the  weevils  are  in  a  state  of  hiber- 
nation. Cotton  planters  in  general  argue  that  it  will  be  very  difficult  to 
do  this.  If,  however,  the  plants  are  all  cut  down  and  distributed  evenly 
over  the  fields  it  should  be  possible  to  completely  burn  all  the  stalks 
and  any  possible  leaves  or  debris  there  may  be  upon  the  ground.  If 
this  is  done  the  weevils  that  are  in  the  bolls  and  those  that  may  be 
under  the  leaves  ou  the  ground  will  be  destroyed.  This  will  be  a  very 
large  percentage  of  them,  and  if  there  are  no  cracks  in  the  ground  nor 
clods  to  any  extent  it  will  take  nearly  all  of  them.  Itr  is  almost  certain 
that  the  great  majority  of  the  weevils  remain  m  the  cotton  fields  through 
the»winter,  and  spread  into  new  fields  only  during  the  early  part  of  the 
season  following. 

Flooding. — In  localities  where  irrigation  is  practiced,  as  at  San  Juan 
Allende,  Coahuila,  it  will  be  easy  to  fiood  the  fields  after  burning  them 
over  and'  allow  the  water  to  stand  on  them  for  a  week  or  two.  This 
would  kill  any  weevils  that  had  crawled  into  cracks  in  the  ground, 
and  would  greatly  increase  the  growth  of  the  plants  the  following  sea- 
son. In  Brownsville  irrigation  is  accomplished  only  by  pumping  up 
water  with  machinery  and  then  distributing  it,  and  flooding  there  would 
thus  be  more  difficult.  It  would,  however,  be  possible  at  some  expense, 
and.less  irrigation  would  be  necessary  during  the  summer  months  if 
this  winter  flooding  were  practiced. 

Rotation  of  crops. — In  addition  to  burning  and  flooding,  or  burning 
alone,  rotation  of  crops  should  be  practiced.  No  cotton,  not  even  a 
single  plant,  should  be  allowed  to  grow  for  two  years  anywhere  in  the 
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region  kuown  to  be  infested  by  the  weevil.  If  there  are  in  the  infested 
regions  any  wild  malvaceous  plants  (which  is  doubtful)  in  which  the 
weevil  could  breed,  these  should  be  destroyed.  In  this  way  the  insect 
would  be  starved  out.  It  might  exist  for  one  year  under  these  con- 
ditions, but  two  (preferably  three)  years  of  such  treatment  would 
probably  result  in  its  extermination. 

The  great  drawback  to  rotation  of  crops  is  that  in  most  of  the  infested 
region  there  is  not  enough  rain  to  mature  any  crop  except  cotton,  and 
irrigation  is  impossible  except  at  Brownsville.  But  rye  and  barley 
ca<ild,  I  believe,  be  produced  in  this  region. 

^Application  of  arsenites. — Paris  green  or  London  purple,  applied 
in  solution  of  one  pound  of  poison  to  150  gallons  of  water  when 
the  bolls  begin  to  form,  may  kill  a  certain  per  cent  of  the  weevils, 
if  good  judgment  is  used  in  its  application.  As  the  weevils  do 
not  feed  on  the  leaves,  the  application  of  it  simply  to  the  foliage 
will  give  no  result.  It  will  be  practically  impossible  to  api^ly  it  so 
that  it  will  reach  the  inside  of  the  squares  in  sufticient  quantity,  there- 
fore its  application  before  the  small  bolls  appear  will  be  practically 
useless.  But  if  a  coating  of  the  poison  can,  by  means  of  spraying,  be 
put  on  the  young  bolls  as  soon  as  the  flower  drops,  the  weevils,  in  eat- 
ing through  the  skin  to  feed  or  deposit  their  eggs,  will  doubtless  be 
killed.  This  is  on  the  same  principle  as  spraying* young  plums  to  kill 
the  plum  weevil.  Though  the  cotton  weevil  is  very  tenacious  of  life, 
if  it  eats  a  certain  amount  of  the  poison  it  must  necessarily  succumb. 
Much  practical  experiment  may  be  needed  to  determine  the  time  and 
method  of  application  of  the  arsenites  which  will  secure  the.best  results, 
but  it  seems  certain  that  it  will  be  hopeless  to  try  to  reach  the  weevils 
by  these  means  while  they  are  engaged  within  the  squares. 

y  AOCESSORY   REMEDIES. 

/ 

Picking  and  burning  the  bolls. — If  during  cotton  picking  time  all  the 
infested  bolls  are  gathered  in  heaps  and  completely  burned,  great  num- 
bers of  the  weevils  will  be  destroyed  with  little  extra  labor  or  expense. 
Each  cotton  picker  could  be  provided  with  a  separate  receptacle  for 
receiving  the  infested  bolls,  and  it  would  iuvolve  little  extra  labor  to 
gather  these  at  the  same  time  that  the  cotton  is  picked  from  each 
plant.  As  soon  as  the  held  is  picked,  the  heaps  of  infested  bolls  can 
be  burned.  This  would  kill  a  very  large  percentage  of  the  weevils, 
and  if  thoroughly  done  at  each  picking,  it  would  almost  dispense  with 
the  necessity  of  burning  the  fields  over  in  the  winter.  It  is  too  late  to 
do  this  now,  and  that  is  why  the  cotton  fields  should  be  burned  over 
at  once  this  winter. 

Dusting  lime  and  ashes  in  the  squares. — Either  ashes  alone  or  a  mix- 
tureiof  one  part  of  lime  to  two  parts  of  ashes,  if  it  could  be  dusted  on 
the  plants  in  such  a  way  as  to  enter  the  squares,  would  undoubtedly 
repel  the  weevils  to  a  considerable  extent.     It  should  be  applied  as  soon 
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as  the  first  weevils  appear  in  the  fields.  The  lepellant  power  of  ashes 
on  the  weevils  seems  to  have  been  partly  denionstrated  in  the  case  of 
a  few  plants  so  treated  at  San  Juan  Allende,  Coahnila. 

Turning  cattle,  hogs,  etc.,  into  cotton  ^fields. — I  have  been  informed  by- 
some  phmters  that  cattle  will  eat  all  the  bolls,  whether  ^reen  or  dry, 
that  are  left  on  the  plants. after  picking.  Others  say  that  they  will  not 
touch  the  dry  bolls.  It  would  be  well. to  turn  cattle,  sheep,  hogs,  etc., 
into  the  fields  this  winter  iu  localities  where  it  is  wholly  impossible  to 
burn  the  fields,  and  where  the  plants  or  bolls  are  still  green.  But  this 
means  should,  never  be  resorted  to  in  place  of  gathering  and  burning 
the  bolls  during  picking  time. 

FALLACIOUS   REMEDIES. 

Soaking  the  seed  before  planting  in  copperas  water  or  Pans  green 
water  will  be  of  no  use  wliatever,  as  the  insects  are  not  to  be  found  in 
the  ginned  seeds  (this  has  already  been  pointed  out);  and  none  of  the 
properties  of  these  substances  will  enter  into  the  ]d  nits  from  soaking 
the  seeds.  Neither  will  the  application  of  sulphur  or  other  substances 
at  the  roots  of  the  i)lants  have  any  effect  on  the  insect. 

Experiments  should  be  carried  on  along  the  lines  already  suggested, 
as  these  principally  are  the  ones  that  otter  any  promise  of  success. 
Practical  deviations  from  these  may  suggest  themselves  to  the  good 
judgment  of  planters,  but  it  will  be  useless  to  experiment  on  the  lines 
just  mentioned, the  fallacy  of  which  has  been  well  proven. 

QUARANTINE    AND     PROHIBITIVE    MEASURES     AGAINST    NEW    IMPOR- 
TATIONS. 

Prohibitive  measures  should  be  adopted  to  guard  against  any  new 
im])ortation  of  the  pest  from  Mexico,  if  such  should  threaten.  Cotton 
in  the  seed,  and  especially  cotton  bolls,  should  not  be  allowed  to  enter 
our  territory  from  Mexico.  There  is  no  probability  of  this  happening, 
as  there  are  sutticient  ginning  facilities  in  Mexico,  and  a  much  better 
market  there.  It  must  be  remembered  that  Mexico  consumes  all  the 
cotton  she  produces  and  more.  None  has  ever  been  shii)ped  from 
Mexico  into  the  United  States.  The  only  part  of  the  plant  that  has 
been  shipped  from  Mexico  into  our  territory  is  the  ginned  seed. 

That  no  cotton  is  raised  on  the  American  side  anywhere  in  the  neigh- 
borhood of  Eagle  Pass  and  Laredo  is  to  be  considered  a  most  fortunate 
circumstance.  This  condition  of  things  should  be  maintained  as  long 
as  possible.  The  weevil  exists  in  great  numbers  only  30  miles  south  of 
Eagle  Pass,  and  may  at  any  time  reach  the  cotton  fields  of  Cuidad 
Porfirio  Diaz,  which  is  on  the  Pio  Grande,  o])posite  Eagle  Pass. 

I  was  informed  that  for  about  50  miles  to  the  south  of  Alice  and  San 
Diego,  and  then  for  about  50  miles  to  the  north  of  Brownsville,  there  is 
more  or  less  cotton  raised.  This  leaves  about  50  or  00  miles  of  country 
where  none  is  grown,  with  the  exception  of  the  isolated  district  at  La 
Parra. 
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Some  cotton  is  raised  at  Concepcion,  about  15  miles  off  the  railroad 
to  the  south  of  Beuavides  station;  also  at  Sau  Antonio  V'iejo,  which  is 
on  the  stage  road  about  halfway  between  Pena  and  Eio  Grande  City. 
About  10  or  15  bales  in  the  seed  are  sent  annually  from  Sau  Antonio 
Yiejo  up  to  Pefia,  en  route  to  Beuavides  to  be  ginned.  No  cotton  is 
raised  anywhere  around  Pena,  nor  between  Pena  and  Beuavides,  and 
none  between  Peiia  aiul  Laredo. 

To  the  north  of  Laredo  none  is  raised  for  70  or  80  miles.  The  first 
fields  seen  on  the  International  and  Great  Northern  Kail  way  going- 
north  from  Laredo  are  at  Dilley,  which  is  79  miles  from  Laredo.  Very 
large  fields  exist  around  Pearsall  and  farther  north.  Up  to  three  years 
ago  some  cotton  was  raised  at  Catulla  (south  of  Dilley),  but  drought  has 
caused  the  abandonme«it  of  it. 

Cotton,  is  raised  more  or  less  along  the  Eio  Grande  on  the  Mexican 
side  all  the  way  from  Matamoras  up  to  opposite  Eagle  Pass  and  Del 
Kio.  The  corresponding  cotton  region  on  the  American  side  exists 
only  from  Brownsville  to  Carrizo  and  at  Del  Eio.  This  territory  rep 
resents  only  a  small  region  compared  to  the  cotton -producing  region 
on  the  Mexican  side,  as  none  is  grown  near  the  river  anywhere  between 
Carrizo  and  Del  Eio. 

I  was  informed  that  cotton  is  not  at  present  grown  near  Nuevo 
Laredo,  but  that  its  cultivation  was  attempted  there  three  or  four 
years  ago  and  since  abandoned.  As  it  may  be  resumed  there  at  any 
time,  the  weevil  is  apt  to  reach  that  district  from  the  nearest  infested 
district  in  Mexico.  Considerable  cotton  is  grown  around  Ciudad  Por- 
firio  Diaz  and  up  and  down  the  river  on  the  Mexican  side,  and  these 
localities  will  doubtless  soon  become  infested. 

ISOLATION   OF   OUR   COTTON   REGION  FROM   THAT   OF  MEXICO. 

In  order  to  prevent  new  installments  of  the  weevil  beiug  received 
from  Mexico,  it  will  be  necessary  for  cotton  raising  to  be  abandoned 
throughout  a  wide  strip  of  country  all  along  the  Texas  border.  The 
cotton  fields  of  Texas  can  be  maintained  against  new  invasion  from 
Mexico  in  this  way  only.  Cotton  should  be  abandoned  at  Brownsville 
and  as  far  up  as  Carrizo.  This  will  be  no  great  hardship,  as  this  is 
only  a  small  strip  of  country,  comparatively,  and  much  more  valuable 
and  important  crops  can  be  produced  in  this  wonderful  lower  Eio 
Grande  region  with  a  certainty  of  success,  while  cotton,  if  persisted  in, 
will  only  fall  to  the  weevil.-  It  would  be  better  also  to  abandon  cotton 
at  Del  Kio,  although  that  is  quite  well  isolated  from  the  other  cotton 
districts  of  Texas,  and  might  be  allowed  to  remain  until  it  becomes 
infested,  inasmuch  as  other  crops  would  not  do  well  there.  In  case  it 
were  found  necessary  to  make  a  complete  non-cottcm  belt,  however, 
Del  Eio  would  have  to  be  included.  A  complete  protective  non-cotton 
belt  on  our  border  would  involve  the  abandonment  of  cotton  in  the 
regions  of  Brownsville,  Santa  Maria,  Hidalgo,  Eio  Grande  City,  Carrizo, 


308 

and  Del  Rio  only — in  short,  all  along-  tlie  lower  Rio  Grande  on  the  Texas 
side  for  a  distance  of  about  50  miles  into- the  interior,  and  in  the  Del 
Rio  region  on.  the  upper  Rio  Gramde.  We- would  then  have  a  non- 
cotton  belt  on  our  frontier  that  would,  in  conjunction  with  proper  quar- 
antine regulations,  present  an  insurmountable  barrier  to  new  iniporta- 
tions  of  the  weevil.  More  valuable  crops  than  cotton  by  far  could  be 
raised  in.  all  this  territory  (except  perhaps  at  Del  Rio),  as  there  is 
l)lenty  of  water  for  irrigation,  or  certainly  will  be  as  soon  as  the  two 
Governments  agree  on  the  use  of  the  waters  of  the  Rio  Grande  for 
irrigating  purposes. 

THE     SERIOUS    ASPECT     OF    THE     QUESTION,     AS     IT     AFFECTS     THE 
COTTON   MARKET. 

I  estimate  that  one-fifth,  or  at  least  one-sixth,  of  the  entire  cotton- 
producing  region  of  Texas  is  infested  with  the  weevil.  The  damage 
this  year  in  the  infested  region  averaged  90  per  cent,  which  is  aboufc 
15  per  cent  of  the  entire  crop  of.  the  State.  If  the  weevil  is  not  exter- 
minated or  greatly  reduced  in  numbers  this  winter  it  will  spread  over 
a  considerable  additional  area  the  coming  season.  If  the  conditions 
for  its  spread  are  at  all  favorable,  as  they  are  very  apt  to  be,  the  new 
area  that  will  be  invaded  next  season  will  doubtless  eipial  in  extent 
tlie  area  already  infested.  The  damage  to  the  crop  in  such  case  will 
range  from  75  \)ev  cent  to  over  90  per  cent  in  the  whole  region  infested. 
Thus,  it  is  extremely  probable  that,  unless  some  means  are  speedily 
taken  to  prevent,  the  cotton  crop  of  Texas  in  1895  will  be  reduced  by 
more  than  25  per  cent. 

These  conditions  will  continue  to  grow  indefinitely  worse  in  succeed- 
ing years,  until  cotton  raising  will  have  to  be  abandoned  in  many 
districts  (as  at  Monclova,  in  Mexico),  if  not  in  all;  and  the  least  un- 
favorable outlook  that  can  be  predicted  is  that  a  much  greater  outlay 
of  expense  and  labor  will  be  necessary  to  raise  cotton  than  formerly. 
At  the  same  time  it  is  true  that  it  will  command  a  much  higher  price, 
but  all  far-seeing  persons  will  realize  that  the  gain  in  price  can  not 
begin  to  recompense  either  the  State  or  the  individual  planter  for  the 
immense  decline  in  production  that  will  ensue. 

CONCERTED   ACTION   AND   COMPULSORY   LEGISLATION. 

In.  attempting  to  exterminate  the  weevil  or  reduce  its  numbers  to 
any  appreciable  extent,  the  most  thoroughly  concerted  action  of  all  the 
cotton  growers  in.the  infested  regions  will  be  necessary.  Every  infested 
field  must  be  treated  in  the  same  way,  else  the  weevils  will  spread  from 
untreated  fields  and  again  overrun  the  whole  region. 

Concerted  action  over  a  large  area  like  this  can  only  be  secured  by 
the  aid  of  legislation.  Laws  should  be  passed  compelling  everyone 
who  grew  cotton  in  1894  in  the  infested  districts  to  thoroughly  treat 
every  one  of  his  fields  according  to  the  best  means  that  can  be  sug- 
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gested.  Inspectors  should  be  appointed  to  see  that  these  laws  are 
fiiithfully  carried  out.  In  case  they  are  not  properly  complied  with  at 
once  the  iuspectois  should  hav^e  power  to  hire  this  work  done,  and 
attach  the  j)roperty  for  coni[)ensation  to  the  State.  In  this  way  only 
can  we  hope  to  secure  concerted  action,  and  without  concerted  action 
all  efforts  to  subdue  the  pest  will  be  in  vain. 

Compuhory  abandonment  of  cotton  growing  on  the  border. — The  rea- 
sons why  cotton  growing  should  be  abandoned  on  the  Texas  border 
have  already  been  fully  detailed  and  are  very  cogent.  Laws  should  be 
passed  decreeing  the  Rio  Grande  border  of  Texas  for  a  width  of  50 
miles  to  be  a  nou-cotton-producing  belt,  compelling  all  persons  to  aban- 
don the  raising  of  cotton  in  that  area,  and  providing  for  the  destruction 
of  all  cotton  plants  (and  other  malvaceiie,  if  such  exist)  within  the 
same.  If,  by  the  greatest  good  judgment  and  most  efficient  and  con- 
certed labor,  the  weevil  is  exterminated  in  the  present  infested  districts 
in  Texas,  and  this  non  cotton  zone  fails  to  be  established  on  the  border, 
fresh  importations  will  occur  constantly,  and  all  the  labor  will  have  to 
be  performed  over  again.  The  only  alternative  lies  in  Mexico  extermi- 
nating the  weevil  within  her  borders,  which  it  will  be  almost  impossible 
for  her  to  do,  as  that  is  its  natural  home  and  its  original  food-plants 
probably  exist  there  in  quantity. 

Cotton  growers  should  organize. — Cotton  growers  in  the  State  of 
Texas,  in  both  the  infested  and  the  uninfested  regions,  should  organize 
at  once  and  petition  the  State  legislature  to  pass  suitable  laws  for  the 
extermination  of  the  pest  within  the  limits  of  the  State,  and  for  the 
establishment  of  a  non-cotton  border  zone.  Growers  in  the  infested 
region  should  desire  to  rid  themselves  of  the  pest,  while  those  in  the 
uninfested  region  should  be  equally  interested  in  preventing  its  further 
spread  and  preserving  their  fields  from  its  attack.  If  these  measures 
are  not  carried  out,  the  time  is  near  when  Texas  will  cease  to  hold  its 
own  as  the  greatest  cotton-producing  region  of  the  globe. 


THE  COTTON  OR  MELON  PLANT-LOUSE. 

(Aphis  gossypii  Glover.) 

By  TnKODOR  Pergande. 

Aphis  (JOSS npii  GloveT,  Pat.  Off.  Rept.  1854,  p.  62;  do.  1855,  p.  6S;  Rept.  Dept.  Agric. 

1876,  p.  36. 
A2)his  (Siphonophora)  citrifolii  Asbin.     (In  part;  "  Orange  Insects,"  1880. 
Al)his  citruUi  Ashni.     '•  Florida  Dispatch,"  n.  s.,  a-o1.  i,  p.  241,  1882. 
Aphis  citcnmeris  Forbes,  Twelfth  Rept.  Nox.  &  Beuef.  Ins.  111.,  pp.  83-91,  1883. 
(?)  Aphis  forhesi  Weed,  Ohio  Agr.  Exp.  Stat.  Bull.,  vol.  ii,  No.  6,  pp.  148-150,  1889. 

After  a  thorough  and  careful  examination  and  comparison  of  thou- 
sands of  specimens  from  a  large  variety  of  plants,  from  widely  separated 
localities,  and  after  carefully  comparing  them  with  most  of  the  descrip- 
1L>283— No.  4 3 
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tions  both  of  Amerieaii  and  foreign  apbids  at  my  command,  I  have 
arrived  at  the  conchision  that  the  species  infesting  so  disastrously  the 
various  kinds  of  cucurbitaceous  plants  is  identically  the  same  as  Aphis 
f/o.ssypii  Glover,  and  that  the  descriptions  of  A2)his  citrifolii  Ashm.  in 
part;  A.  c it rulli  Ashm.;  A.  cucumcri.s  Fovhea,  and \)Yohi\h\y  A.  forbcsi 
Weed,  are  referable  to  the  same  species.  I  am  also  of  the  opinion  that 
part  of  the  description  of  A.  rumicis,  by  Prof.  C.  Thomas,  may  be 
referred  to  it. 

Whether  or  not  any  of  the  described  European  species  are  identical 
with  it,  I  am  at  ])resent  unable  to  decide,  since  none  of  the  descriptions 
fit  our  American  insect  exactly. 

From  the  very  large  quantity  of  material  at  my  command,  I  have 
been  enabled  to  observe  extreme  variability  of  coloration  both  in  adults 
and  larvic,  whether  on  the  same  or  different  plants,  whereas  all  the 
important  structural  characters  remaiu  the  same  in  all. 

The  darkest  of  its  apterous  forms,  and  also  the  pupa',  bear  a  great 
general  resemblance  to  A.  rumicis,  which,  however,  is  a  considerably 
larger  and  more  robust  insect,  having  longer  and  stouter  antennjc  and 
hirger  nectaries,  while  tlie  antennal  sensoria  are  more  numerous  and 
more  irregularly  arranged  than  in  tliis  species. 

The  first  account  of  this  plant-louse  was  published  by  Prof.  Townend 
Glover  in  the  Patent  Office  Report  for  1854,  p.  02,  with  figures  on 
Plate  3,  which  article  was  reproduced  in  the  Patent  Office  Report  for 
185,"),  p.  08,  Plate  vi,  Fig.  2,  though  the  specific  name  was  first  applied 
in  the  Report  of  the  Department  of  Agriculture  for  1870,  p.  30,  Fig.  39. 

Professor  Glover's  account  of  this  plant-louse  is  in  substance  as 
follows : 

Wheu  the  cotton  phmt  ia  very  yoiiug  and  tender,  it  is  particularly  subject  to  the 
attacks  of  the  cottou  louse,  and  the  constant  puncturing  and  drainage  of  sap  from 
the  young  lea%a^s  enfeeble  the  plants  to  such  a  degree  that  the  leaves  are  caused  to 
curl,  turn  yellow,  and  subsetiuently  wither  away  and  fall  to  the  ground;  and  although 
young  plants  are  most  subject  to  these  attacks,  ho  has  seen  old  stands  of  cottou  in 
Georgia  with  their  young  shoots  completely  covered  with  tliis  pest  as  late  as 
November. 

In  1880  Mr.  Wm.  H.  Ashmead  redescribed  this  species  in  his  pam- 
phlet on  "Orange  Insects,"  under  the  name  of  Sipho)wphora  citri/olii, 
which  he  found  to  be  infesting  his  orange  trees,  without  being  aware 
that  the  same  insect  infests  also  cotton  and  had  been  described  pre- 
viously. 

Again  in  1882,  Mr.  Ashmead,  in  a  paper  on  the  "Aphididae  of  Flor- 
ida" in  the  Canadian  Entomoh)gist  (vol.  xiv,  p.  91),  in  discussing 
idimorphism  among  insects,  besides  reproducing  his  original  descrip- 
tion, makes  the  serious  mistake  of  describing  on  page  92  another  species 
as  a  dimorphic  form  of  his  citrifolii,  which,  however,  according  to  the 
characters  given  in  this  description,  is  neither  a  true  Aphis  nor  a 
Siphonophora,  but  appears  to  belong  to  the  genus  Rhopalosiphum. 
Mixed  colonies  of  closely  related  and  other  species  of  aphides  are  fre- 
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qiiently  found  infestiug  tlie  same  plaut  at  the  same  time,  which,  how- 
ever, doe.^  not  indicate  dimorphism. 

The  same  was  again  briefly  described  by  Mr.  Ashmead  in  the  Flor- 
ida Dispatch  (new  series,  vol.  i,  p.  241,  July  7,  1882),  under  the  name 
Aphis  citriUlij  with  an  account  m  the  same  paper  for  July  27,  1882,  of 
its  destructiveness  to  watermelons  in  Florida  and  Georgia. 

In  1883  Professor  Forbes  described  and  ttgured  tins  species  again  in 
the  Twelfth  Keport  on  the  Noxious  and  Beneficial  Insects  of  the  State 
of  Illinois,  in  an  article  on  the  "Melon  Plant  Louse"  (pp.  83-91),  under 
the  name  of  Aphis  cucnmeris,  stating  that  it  had  first  been  noticed  by 
Prof.  Cyrus  Thomas  in  1880,  when  it  was  reported  to  him  as  doing 
much  damage  to  nutmeg  muskmelons  and  cucumber  vines,  and  that  in 
some  instances  it  had  almost  entirely  destroyed  fields  of  vines  in 
southern  Illinois. 

It  was  reported  by  Professor  Forbes  as  having  made  its  appearance 
in  1881  in  great  numbers  in  the  cucumber  fields  at  Marengo  in  north- 
ern Illinois.  He  stated,  however,  that  it  disappeared  before  the  end  of 
the  season  without  doing  grave  injury.  It  appeared  again  early  in  the 
spring  of  1882  at  Normal  and  in  many  other  localities  of  Illinois  in 
overwhelming  numbers  upon  both  watermelons  and  muskmelons,  so  that 
vines  six  to  seven  feet  long  were  literally  covered  and  killed  by  it.  By 
the  first  of  July  it  again  attracted  attention  in  large  fields  of  cucum- 
bers at  Normal,  spreading  rapidly  and  arresting  the  growth  of  the  worst- 
mfested  plants,  though  where  muskmelons  and  cucumbers  grew  together, 
the  latter  were  comparatively  uninjured,  whereas  the  melons  were 
sometimes  completely  destroyed. 

What  will  prove,  no  doubt,  to  be  the  same  species,  was  again  described 
by  Prof.  G.  M.  Weed  in  the  Bulletin  of  the  Ohio  Agricultural  Experi- 
ment  Station  (vol.  ii,  no.  6,  second  series,  no.  13,  Sept.,  1889,  pp.  148-150), 
in  an  article  on  the  "Strawberry  Root-louse"  under  the  name  of  Aphis 
forbesi.  In  this  article  Mr.  Weed  cites  an  interesting  observation  on 
the  habits  of  this  si)ecies,  i)ublished  by  Prof.  S.  A.  Forbes  in  the 
Thirteenth  Report  of  the  State  Entomologist  of  Illinois  (pp.  102-103), 
as  follows: 

lu  the  latter  part  of  September,  1882,  an  assistaut,  Mr.  Garman,  observed  upon 
strawberry  plants  near  Ceutralia  uiiiuerous  clusters  of  dark-green  plant-lice,  gath- 
ered on  the  crowns  and  between  the  bases  of  the  roots,  at  and  just  beneath  the  sur- 
face of  the  earth.  In  November  they  were  still  found  at  the  same  place  and  in  the 
same  situation  as  before.  They  were  all  wingless  and  of  various  sizes,  l>ut  most  of 
them  adults,  actively  engaged  in  oviposition;  the  eggs,  some  black,  some  yellow 
and  freshly  laid,  being  abnndant  among  them. 

In  some  fields  near  Centralia  half  or  two-thirds  of  the  stools  were  occupied  by 
them ;  but  I  was  not  able,  at  that  late  season,  to  estimate  the  damage  due  to  them. 

No  plant-lice  of  anj'  species  were  seen  upon  the  strawberry  elsewhere  in  southern 
Illinois,  nor  have  any  been  seen  there  since.  Even  in  these  very  same  fields  not  a 
louse  of  any  sort  was  discovered  the  following  May,  at  which  time  the  plants  were 
thoroughly  searched  for  them. 

The  same  species  was  also  found  in  the  same  situation  upon  plants  near  Normal, 
in  the  latter  part  of  September,  a  fact  showing  the  wide  distribution  of  this  form. 
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Since  these  observations  were  made  in  1.S82  it  appears  tliat  no  one 
lias  met  with  it  again  nntil  Professor  Weed's  attention  was  called  to  it 
by  Mr.  S.  11.  Kramer,  of  Galianna,  Franklin  County,  Ohio,  who  submit- 
ted specimens  during  the  latter  part  of  August,  188'J,  which  he  found 
to  infest  the  roots  of  his  strawberry  plants,  with  the  report  tliat  he  first 
noticed  them  to  be  very  abundant  upon  his  plants  about  the  middle 'of 
July,  since  which  tune  they  had  ruined  a  plantation  some  two  and  a 
half  acres  in  extent.  An  investigation  by  Mr,  Weed  of  the  plants  up m 
the  station  grounds  at  Columbus,  Ohio,  showed  that  a  large  proportion 
of  them  were  also  infested  by  the  same  insect.  He  ascertained  also 
that  it  was  quite  generally  distributed  over  the  State. 

Prof.  J.  B.  Smith,  in  an  article  on  the  melon  aphis  published  in  Bul- 
letin 72  of  the  New  Jersey  Agricultural  Experiment  Station  (October 
4,  1890,  pj).  24:-2r)),  makes  the  statement  that  thi>,  species  lias  been  very 
destructive  to  all  kinds  of  cucurbitai-eous  vines  for  years,  and  that 
numerous  complaints  of  injury  had  been  received  in  the  fall  of  1889 
from  farmers  in  all  parts  of  the  state. 

The  notes  of  this  office  regarding  distribution  of,  and  damage  caused 
by,  this  species  date  back  as  far  as  July,  1878,  when  it  was  reported  as 
being  very  numerous  on  the  leaves  of  orange  trees  at  Fort  Reed,  Fla. 

During  March,  1879,  it  was  again  reported  as  being  very  numer- 
ous on  orange  trees  at  Savannah,  Ga.,  while  in  May  of  the  same  year 
complaints  Mere  received  from  Selma,  Ala.,  where  it  appeared  in  large 
numbers  on  the  leaves  of  cotton. 

Early  in  the  spring  of  1880  it  was  found  by  Mr.  A.  Koebele  also  on 
cotton,  at  Boiiito,  province  of  Periiambuco,  Brazil;  while  in  April  of 
the  same  year  it  was  reported  by  U.  S.  Williams,  Kockledge,  Fla.,  as 
doing  some  damage  to  the  leaves  of  orange.  The  same  species  was 
sent  us  in  June  by  W.  F.  Morgan,  Palmyra,  N.  J.,  with  the  statement 
that  it  was  very  destructive  to  citron  vines,  a  variety  of  watermelon,  the 
underside  of  the  leaves  of  which  were  completely  covered  with  them. 
In  July  Ave  received  it  from  J.  E.  Pierson,  Fremont,  N.  C,  with  the 
statement  that  it  was  doing  some  damage  to  cotton. 

During  1881  no  complaints  were  received,  except  from  Mr,  J.  II.  Mar- 
tin, Clarksville,  Tenn.,  that  his  cucumbers,  melons,  and  cantaloupes 
were  badly  infested  with  it  during  September. 

From  1881  to  1888  it  seems  to  have  done  little  or  no  damage  any- 
where; since  then,  liowever,  it  has  been  received  regularly  every  year 
from  dift'erent  sections  of  the  country. 

During  1888  it  was  reported  in  June  by  M.  G.  Acton,  Sarasota,  Fla., 
as  doing  considerable  damage  to  his  melon  vines;  it  was  also  received 
in  Sei)tember  from  J.  A.  Shuler,  Bonifacio,  Fla.,  and  from  K.  H.  Whit- 
tacker,  Gardner,  Kans.,  with  the  statement  that  much  damage  was 
done  on  melon  and  cucumber  vines. 

In  1889  it  was  found  infesting  leaves  of  oranges  at  Los  Angeles,  Cal., 
by  Mr.  D.  W.  Coquillett. 


313 

In  1890  we  received  it  from  F.  A..  Brown,  Everett,  Mass.,  and  T.  A. 
Williams,  Ashland,  Nebr.,  found  on  watermelons  and  cucumbers. 
Specimens  of  the  same  species,  found  infesting  leaves  of  orange,  were 
brought  by  Mr.  A.  Koebele  from  Adelaide,  Australia. 

In  June  of  1891  it  was  again  reported  as  being  injurious  to  orange  trees 
by  Dr.  L.  G,  Yates,  Santa  Barbara,  Cal.,  while  Mr.  Edward  Burrough, 
of  Merchantsville,  N.  J.,  stated  that  it  bad  caused  thousands  of  dollars' 
worth  of  damage  to  melon  vines  in  that  section  of  the  State,  lieports 
from  J.  B.  de  Yincenzi,  Fort  Bowie,  Ariz,,  and  F.  S.  Earle,  of  southern 
Mississippi,  were  to  the  effect  that  considerable  damage  was  done  to 
melon  and  cucumber  vines. 

During  1892  it  was  reported  as  being  injurious  to  oranges  at  Ham- 
ilton, Bermuda,  and  Lakeside,  Cal. ;  to  melons  at  Punta  Gorda,  Fla.,  and 
Laredo,  Tex.;  to  squashes  at  Lincoln,  Nebr.,  and  to  cucumbers  at 
Dalcour,  La. 

In  1893  it  was  injurious  in  Kansas  and  Oklahoma. 

In  1891  it  was  brought  by  Mr.  H.  G.  Hubbard  from  Montserrat, 
British  West  Indies,  found  in  considerable  numbers  on  orange  leaves. 
Mr.  E.  A.  Schwarz,  while  investigating  cotton  insects  during  the 
mouth  of  August,  reported  it  to  be  extremely  abundant  on  melons  at 
Rockport,  Tex.,  and  in  lesser  numbers  on  cotton  at  Baton  Eouge,  La. 
It  was  also  reported  as  doing  some  damage  to  melons  at  San  Diego,  Cal. 
During  Sei)tember  it  was  reported  by  Prof.  C.  H.  T.  Townsend  as  being 
quite  plentiful  on  cotton  at  Zaragoza,  San  Juan  de  Allende,  and  Mat- 
amoras,  Mexico. 

FOOD   PLANTS   OF   APHIS   GOSSYPII. 

During  the  past  season  an  effort  has  been  made  to  ascertain  the 
various  food-plants,  besides  the  cucurbitace?e,  upon  which  this  species 
may  be  able  to  subsist  and  to  multiply,  and  we  have  succeeded  in 
tracing  it  to  the  following  long  list  of  plants,  to  which,  in  the  course  of 
time,  many  others  will,  no  doubt,  be  added : 

Purslaae  (Portnlaca  oleracea),  in  larger  aud  smaller  colonies,  from  early  in  June 
uutil  the  plants  are  killed  by  frost.  On  a  leaf  of  one  of  these  plants  infested  by 
this  aphidid  a  winter  egg  was  found  late  in  October. 

Shepherd's-purse  {CapseUa  bursa-pastoiiii),  frequently  in  large  colonies  on  flowers 
and  flower  stalks;  September  to  January  or  later;  even  after  heavy  frosts,  sleet,  and 
snow. 

Pepper-grass  {Lepidiiim  virgiiiicum),  in   large  numbers  on  flower-stalk  in  October. 

Amarantus  sp?  leaves,  October. 

Dock  {Rumex  crispiis  and  other  species),  October. 

Bar(\.oc]i.  {Lappa,  major),  small  numbers,  early  in  December. 

Dandelion  {Taraxacum  dens-leonis),  quite  numerous  in  October. 

Pigweed  {Chinopodium  album),  often  plentiful  on  flower-stalks  and  leaves,  October 
and  later. 

Wormseed  {Chenopodium  anthelminthiium),  October,  in  small  numbers. 

Plantain  {Plantago  virginica),  in  niimbeis  on  leaves  from  October  until  December. 

Chickweed  (Stellaria  media),  iu  considerable  numbers,  October. 
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Morning  glorj'  (Convolvulus  sy>^),  few,  October. 

Three-seeded  mercury  (Acalypha  virfjUiica),  a  few,  during  October. 

Button-weed  (Diodia  teres),  few,  in  October. 

Ground  ivy  {Nepeta  tjlechoma),  few,  October. 

Red  clover  ( TrifoUum  prateme),  small  colonies  on  leaves,  August  to  October. 

Indian  strawberry  {Frayaria  indica),  numerous  on  underside  of  leaves,  November 
and  December, 

Mallow  (Malva  rotundifolia),  few,  October. 

Cultivated  strawberry  (Fragaria),  September  until  March  or  later;  frequently 
very  numerous  on  underside  of  leaves,  petioles  and  between  the  folds  of  young 
leaves;  with  them  was  found  a  winter  egg  in  January,  deposited  in  the  angle  formed 
by  the  midrib,  and  a  vein  on  the  underside  of  a  leaf. 

Dwjirf  bean  (I'haseoliis  nanus),  <iuite  common  during  October. 

Spinach  (Spinacia  oleracea),  scattering  on  leaves  in  November. 

Hop  (Hamulus  lu2)uli(s),  a  few  small  colonies  in  July. 

Cotton  (Gofisi/pium  herbaceum),  extremely  numerous  from  August  till  the  middle  of 
December,  by  which  time  they  had  killed  all  the  leaves,  Howers,  and  young  bolls. 

Pear  (Pi/rus  communis),  quite  numerous  on  young  leaves  in  June,  causing  them  to 
curl.  Observed  also  a  large  colony  on  young  leaves  and  tender  shoots  of  a  i^otted 
tree  in  the  Insectary  of  the  Department  during  November. 

European  Dogwood  (Cornus  mas),  Aery  numerous  during  October  and  November, 
curling  the  leaves. 

Orange  (Citrus  aurantium  and  other  varieties),  in  the  orange  house  of  the  Depart- 
ment of  Agriculture,  very  numerous  on  young  leaves  and  shoots  at  almost  any  time 
of  the  year. 

They  were  also  found  to  be  extremely  inimerous  on  many  liot-bouse 
plants,  particularly  so  on  Hydrangea  and  Begonia;  considerable  num- 
bers were  also  observed  upon  the  leaves  of  the  Jamestown  weed 
{Datura  stramonium)  growing  in  tbe  Insectary  of  tbe  Department. 

It  will  be  seen  from  these  notes  that  this  particular  species  is  not 
alone  a  very  general  feeder,  but  that  it  has  also  a  very  extensive  dis- 
tribution. 

DESCRIPTION   OF   THE   SPECIES. 

Apterous  viviparous  female. — Length  of  the  fully  mature  female,  1.6-1.8'""^;  greatest 
diameter  across  the  abdomen,  about  0.6'""'.  Abdomen  pyriform;  antonuie  rather 
short  and  slender,  reaching  to  or  beyond  the  middle  of  the  abdomen.  Nectaries 
about  twice  the  length  of  hind  tarsi,  conico-cyliudrical.  Rostrum  rather  stout, 
reaching  nearly  to  third  coxa-.  A  prominent  conical  and  ileshy  lateral  tubercle  may 
be  observed  each  side  of  the  prothorax  and  behind  the  nectaries,  and  four  smaller 
ones  each  side  of  the  abdomen  in  front  of  the  nectaries. 

Color  very  variable,  even  in  the  same  colony.  The  oldest  females  may  be  either 
yellow  or  different  shades  of  green  to  black,  frequently  marked  with  irregular 
darker  shadings;  this  variation  jn  color  is,  however,  often  as  pronounced  in  the 
different  younger  stages.  Eyes  dark  brown.  Antenna*  whitish  or  i>ale  yellowish 
with  the  apex  of  the  sixth  and  the  last  .joint  black,  legs  white  or  pale  yellowish; 
the  coxa*,  apex  of  tibia',  and  the  tarsi,  dusky  or  black.  Nectaries  black;  tail  greenish 
or  dusky.  All  are  covered  with  a  very  delicate,  more  or  less  observable,  i)ruinose 
excretion. 

Pupa. — Color  also  (juite  variable,  varying  in  different  individuals  from  dark  green 
to  orange  or  reddish-brown,  though  in  some  cases  tliey  are  of  a  beautiful,  i>ale, 
bluish-gray.  Head  and  prothorax  dusky;  the  meso-  and  metathorax  either 
whitish,  yellowish,  or  glaucous  green,  frequently  marked  with  two  faintly  dusky 
medio-dorsal  stripes.     Wingpads  and  nectaries  black ;  the  rest  as  in  the  apterous 
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females.  The  whole  body  is  more  or  less  distinctly  pruinose  and  generally  marked  ou' 
the  abdomen  with  four  longitudinal  rows  of  round,  white,  pulverulent  spots,  whirh. 
give  them  a  peculiarly  pretty  appearance. 

Winged  female. — Expanse  of  wings,  4.6  to  6™"';  length,  1.2  to  1.8"^'".  Shape  more- 
slender  than  in  the  apterous  form,  autennie  barely  reaching  to  nectaries.  Legs 
longer  and  more  slender,  and  the  nectaries  and  tail  rather  shorter,  than  in  the  apte- 
rous form.  General  color  yellow,  yellowish-green,  or  quite  dark  green,  with  the 
base  of  the  abdomen  in  the  darker  forms  more  or  less  distinctly  orange.  Eyes 
dark  brown,  antenuse  black,  head,  a  broad  baud  across  the  jirothorax,  mesotho- 
racic  lobes  and  sternal  plate,  four  lateral  abdominal  spots  and  nectaries  black. 
Remaining  parts  of  thorax  more  or  less  decidedly  orange.  Legs  yellowish,  th© 
cox;e,  apical  portion  of  femora  and  tibi;e,  aud  the  tarsi,  blackish.  Kostrum  yel- 
lowish, its  base  and  apex  blackish.  Tail  greenish  or  dusky;  wings  delicate,  color- 
less, iridescent,  base  and  subcosta  more  or  less  distinctly  yellowish.  Veins  black 
and  very  slender.  Stigma  pale  greenish  or  yellowish  gray.  Autennal  Joints,  except 
the  two  basal  ones,  distinctly  serrated  or  imbricated.  Joint  seven  is  somewhat  the 
longest,  while  the  third  comes  next  in  length;  joints  four  and  five  are  subequal 
in  length,  each  somewhat  shorter  than  the  third;  joint  three  provided  with  a 
quite  regular,  straight  row  of  five  to  seven  sensoria  and  one  near  apex  of  fifth  and 
sixth  joints. 

The  sexes  have  so  far  remained  unknown,  though  the  winter  eggs, 
which  resemble  closely  those  of  other  aphides,  were  discovered  on 
Portulaca  and  strawberry;  they  measure  about  O.G™'"  in  length  and  are 
of  a  regularly  oval  shape.  Their  color  is  yellowish  or  greenish  when 
recently  deposited,  which  soon  changes  to  jet  black. 

ENEMIES   AND   PARASITES. 

Among  the  most  active  enemies  of  this  as  well  as  other  plant-lice, 
may  be  mentioned  the  different  species  of  Coccinellidte  or  ladybirds, 
the  syrphid  flies,  and  aphis  lions  or  lace-wing  flies.  The  most  effective, 
however,  are  the  parasitic  Braconidte,  belonging  to  the  genus  Lysiph- 
lebus,  among  which  L.  testaceipes.  Cr.  and  L.  citraphis  Ashm.  appear  to 
be  the  most  important  in  keeping  this  particular  aphidid  in  check. 


THE  COTTON  WORM  QUESTION  IN  1894. 

By  E.  A.  ScHWARz. 

A  rapid  trip  made  under  the  direction  of  the  Entomologist  through 
the  more  important  parts  of  the  cotton  belt  from  Texas  to  Alabama 
showed  that  up  to  the  middle  of  August  there  were  no  cotton  worms 
anywhere  in  the  whole  cotton  belt  except  in  the  bottom  lauds  of  Texas 
south  of  the  Southern  Pacific  Railroad.  But  even  there  the  worms 
were  not  found  in  alarming  numbers,  and  it  could  be  easily  foreseen 
that  even  under  the  most  favorable  conditions  the  spread  of  the  insects 
would  not  be  a  general  one  this  season.  Some  individual  farmers  in 
the  Colorado  bottom,  south  of  Eagle  Lake,  had  found  it  advisable  to 
poison  their  cotton  fields,  but  these  isolated  places  constitute  all  that  I 
could  learn  of  remedial  measures  taken  by  the  planters  this  season. 
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From  all  information  obtained  on  mj-  trip,  as  well  as  from  the  records 
published  within  the  past  fifteen  years,  it  is  evident  that  the  field  work 
of  the  cotton  worm  investigation  by  the  U.  S.  Department  of  Agricul- 
ture and  the  U.  S.  Entomological  Commission  coincided  with  the  end 
of  a  period  of  a  severe  cotton  worm  visitation  which  culminated  in  the 
year  1877.  In  1881  the  worms  were  not  generally  distributed,  and  in 
the  following  years  they  were  still  more  restricted.  In  the  >ears 
1889-1892  there  was,  however,  a  noticeable  increase  in  the  number  of 
worms  although  they  were  not  nearly  as  destructive  as  in  the  years 
1877-1879,  nor  did  they  spread  over  the  entire  cotton  belt  as  in  the 
years  mentioned.  Some  general  application  of  remedies  was  practiced 
in  Texas,  Louisiana,  Mississippi,  and  Alabama  in  1889  and  1890,  while 
in  southern  Texas  it  was  found  necessary  to  continue  the  poisoning  for 
two  years  longer.  Compared  with  the  widespread  and  severe  destruc- 
tion brought  about  by  the  cotton  worm  previous  to  1880  the  last  four- 
teen years  constituted  a  period  of  comparative  immunity  from  cotton 
M  orm  injury.  During  this  period  there  were  years  decidedly  favorable 
to  the  development  of  Aletia,  but  there  are  various  reasons  why,  in 
spite  of  favorable  climatic  conditions,  the  worms  did  not  multiply  and 
spread  to  any  considerable  extent.  There  can  be  no  question  that  the 
chijiige  that  has  taken  place  in  Southern  agriculture  is  a  very  important 
factor  in  the  cotton  worm  question.  Before  entering  upon  my  trip  I 
was  of  course  aware  that  diversity  of  agriculture  has  taken  a  firm  foot- 
hold in  the  South,  but  I  was  not  prepared  for  the  magnitude  of  the 
change  brought  about  by  diversified  agriculture  in  the  aspect  of  the 
southern  fields. 

Fourteen  years  ago,  when  I  traversed  the  whole  length  of  the  cotton 
belt,  there  was  in  the  bottom  lands  and  on  the  prairies  of  southern 
Texas,  in  the  Mississippi  bottoms  of  Louisiana  and  Mississippi,  in  the 
canebrake  region  of  Alabama — in  fact  just  in  those  places  which 
have  always  been  considered  as  the  centers  from  which  the  cotton 
worm  spread  over  the  rest  of  the  cotton  belt — hardly  anything  culti- 
vated but  cotton.  To-day,  in  the  same  regions,  the  cotton  fields  are 
everywhere  broken  up  by  fields  of  corn  and  the  present  conditions 
may  best  be  illustrated  by  a  single  example:  Mr.  George  Little,  of 
Columbus,  Tex.,  had,  in  1880,  500  acres  of  cotton  under  cultivation  in 
the  ''bent"  of  the  Colorado  River.  This  year  (1894)  he  has  of  the  same 
area  300  acres  in  corn,  100  acres  in  Johnson  grass,  and  only  100  acres 
in  cotton.  It  is  hardly  necessary  to  say  that  this  diminution  of  the 
cotton  acreage,  and  especially  tlie  breaking  up  of  the  immense  cotton 
fields  of  former  years,  has  contributed  largely  to  prevent  an  excessive 
nuiltiplication  of  the  worms  and  consequently  the  migration  of  the 
moths. 

Another  point  which  must  liave  no  little  contributed  to  the  immunity 
from,  cotton  worms  is  the  change  that  has  taken  place  in  the  cotton 
plant  itself  since  the  development  of  the  cotton  seed  oil  industry.     In 
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the  richest  portions  of  the  southwestern  cotton  belt  the  planters  culti- 
vated in  former  years  extremely  tall  and  rardi  varieties  of  cotton  bear- 
ing few  seeds,  but  producing  a  long  fiberj  to-day,  where  cotton  seed  is 
worth  from  $9  to  $15  per  to.n,  they  cultivate  much  smaller  varieties, 
with  short  fiber,  but  producing  plenty  of  seeds.  The  fields  in  the 
bottom  lands  look  to  day  quite  difterently  from  what  they  did  fourteen 
years  ago.  They  are  much  more  open,  and  one  can  readily  walk  or 
drive  through  tliem  in  all  directions;  in  short,  tliey  do  not  longer  offer 
the  same  favorable  conditions  for  the  earlier  broods  of  the  cotton  worm 
as  in  former  years. 

Above  all,  there  is  one  thing  that  mojre  than  anything  else  has 
deprived  the  cotton  worm  of  its  dread  and  power  of  destruction  which 
in  former  years  accompanied  its  apparently  mysterious  appearance. 
Only  a  little  over  twenty  years  have  elapsed  since  the  time  when  a  few 
individual  fiirmers  commenced  in  a  feeble  way  a  rational  warfare 
against  the  cotton  worm,  and  even  as  late  as  1879  many  farmers 
despaired  of  ever  being  able  to  successfully  cope  with  the  worms.  At 
that  time,  one  generation  after  another  of  the  worms  was  allowed  to 
develop  unmolested,  and  the  poison  only  applied  when  it  was  too  late, 
or  almost  too  late,  to  save  the  crop.  Today  there  is  everywhere  a 
greater  watchfulness  for  the  first  appearance  of  the  worms  and  a 
much  greater  readiness  in  applying  the  proper  remedies.  In  sho/rt,  on 
my  trip  through  the  South,  in  1894,  I  was  extremely  gratified  to  find 
that  this  feeling  of  helplessness  had  entirely  died  out,  and  that  through- 
out the  cotton  belt,  wherever  I  stopped  to  make  inquiries,  the  farmers 
uniformly  and  emphatically  expressed  the  utmost  confidence  in  their 
ability  to  fight  the  worms.  "  We  regard  the  cotton-worm  question  as 
solved."  These  were  the  words  with  which  a  prominent  planter  in  the 
Brazos  River  bottom,  near  Bryan,  Tex.,  greeted  me;  and  I  heard  these 
welcome  words  at  many  other  places  in  Texas,  Louisiana,  Mississippi, 
and  Alabama. 

The  remedies  relied  upon  for  the  destruction  of  the  Avorms  are  still 
the  old  ones,  viz,  Paris  green  and  London  purple,  all  other  forms  of 
arsenical  mixtures,  patented  or  not  patented,  having  disappeared. 
But  Paris  green  is  immensely  more  in  favor  than  London  i)urple;  in 
fact,  during  my  whole  trip  [  struck  only  one  locality  (the  Brazos  bot- 
tom land  at  Bryan  and  Hearne,  Tex.)  where  the  latter  is  extensively 
and  successfully  used.  The  reasons  for  this  preference  are  not  difficult 
to  point  out.  Paris  green  was  the  first  poison  successfully  used  by  the 
planters  and  has  never  given  any  reason  for  comjilaint;  even  a  strong* 
overdose,  such  as  is  likely  to  occur  with  the  present  mode  of  applica- 
tion, never  does  any  harm  to  the  plant,  and  a  very  minute  quantity  is 
equally  effective.  Moreover,  the  strongest  point  which,  in  former 
years,  was  urged  in  favor  of  London  purple,  viz,  its  cheaper  price,  has 
considerably  lost  in  importance  since  Paris  green  is  now  sold  at  15 
cents  per  pound,  whereas  London  purple  is  now  at  from  7  cents  to  8 
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cents  per  pound.  On  tlie  otlier  hand,  I  found  that  the  recent  discovery 
of  mixing  London  purple  with  lime,  thus  avoiding  any  scorching  of 
the  plants,  has  remained  entirely  unknown  in  the  South.  At  any  rate, 
the  cost  of  material,  which  in  former  years  formed  one  of  the  principal 
objections  to  the  application  of  arsenical  poisons  in  dry  form,  plays 
now  rather  a  subordinate  role,  as  will  presently  be  shown. 

A  uniform  mode  of  application  of  arsenical  poisons  prevails  now 
throughout  the  cotton  belt,  and  to  anyone  who  has  witnessed  the  mode 
of  warfare  against  the  cotton  worm,  as  largely  practiced  in  1879  and 
1880,  the  contrast  must  appear  a  most  striking  one.  At  that  time  the 
whole  energy  and  ingenuity  of  the  South  as  well  as  of  the  men  employed 
in  the  government  investigations  of  the  cotton  worm  were  directed 
toward  the  improvement  of  the  application  of  arsenical  poisons  in 
liquid  form.  That  all  the  numerous  sprinklers,  spraying  machines,  and 
nozzles,  which  were  then  invented,  are  now  altogether  discarded;  that 
the  two  important  inventions  made  in  the  course  of  the  government 
investigation,  viz,  the  cyclone  nozzle  and  the  kerosene  emulsion,  should 
l)rove  to  be  i)reeminently  useful  against  all  sorts  of  other  insect  pests, 
but  not  against  the  cotton  worm — all  this  forms  certainly  a  remark- 
able chapter  in  the  history  of  economic  entomology. 

To  be  sure  everyone  recognized  at  that  time  the  superiority  of  the 
dry  application  of  Paris  green  over  all  other  remedies,  but  this  method 
as  then  practiced  was  a  very  costly  one,  and  the  general  desire  of 
lesseaiing  tbe  cost  of  and  poisoning  many  rows  at  once  led  toward  the 
efforts  to  improve  the  wet  application.  However,  the  magnitude  of  the 
chief  objection  to  this  method,  although  frequently  alluded  to  in  the 
published  reports,  viz,  the  difficulty  in  obtaining  water  on  most  cotton 
fields,  had  been  greatly  underrated.  Moreover  it  was  generally  found 
that  all  spraying  machines  could,  on  account  of  their  weight,  only 
operate  with  difficulty  oai  heavy  soils  and  in  wet  weather;  finally,  the 
machines  after  having  been  used  for  one  season  were  found  to  be  ren- 
dered useless  by  rust  the  next  season.  Thus  after  one  or  two  trials 
with  the  spraying  machines  the  planters  generally  returned  to  the  dry 
api)lication,  and  the  old  method,  viz,  mixing  the  poison  with  a  larger  or 
smaller  quantity  of  tlour  and  sifting  it  over  the  plants  by  means  of  a 
bread  sieve  *  still  largely  prevails  with  owners  of  small  fields,  especially 
in  Texas. 

The  larger  planters  in  the  States  visited  by  me  have  now  generally 
adopted  the  '^pole-system,"  which  has  been  practiced  by  individual 
farmei^s  as  early  as  1878.  This  method  is  now  so  universally  known 
that  a  further  explanation  is  unnecessary;  it  suffices  to  say  that  the 
pole  itself,  the  mode  of  fastening  the  bags,  the  m-aterial  of  which  the 
latter  is  made,  vary  greatly  according  to  the  individual  experience  of 
the  planters,  and  that  only  one  improvement — but  a  very  important  one — 

*  See  Comstock's  Cottou  lasect  Report,  p.  246,  aud  Riley'a  Report,  p.  141. 
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has  been  generally  introduced  several  years  since.*  It  has  been  found 
to  be  perfectly  feasible  to  use  the  poison  in  the  pure  state,  i.  e.,  without 
admixture  of  Hour,  thus  saving  the  cost  of  the  ingredients  and  the 
trouble  in  mixing.  Some  farmers  still  persist  in  poisoning  only  two 
rows  of  cotton  at  one  time.  The  practice  most  prevailing  now  in  Texas 
is  to  cover  three  rows  at  one  time,  i.  e.,  the  two  rows  between  which 
the  mule  or  horse  is  trotting,  and  adjacent  parts  of  the  two  adjoining 
rows.  Where  cotton  is  smaller  and  the  rows  closer  together  it  has 
been  found  practicable  to  poison  more  than  3  rows  at  a  time,  and  as 
many  as  8  rows  ha^ve  been  effectually  treated  by  x>lanters  in  the  cane- 
brake  region  of  Alabama  in  1889  and  ISUO.t 

The  great  waste  of  poison  that  is  inevitably  connected  with  the  pole 
system,  and  the  want  of  uniformity  in  the  distribution  of  the  poison 
over  the  plants,  led  to  the  invention  of  several  machines  intended  for 
the  even  distribution  of  a  given  amount  of  dry  poison  over  many  rows. 
The  increase  of  the  worms  in  the  year  1S89  was  the  impetus  that  brought 
forth  these  machines.  So  far  as  I  could  learn  three  machines  were  pat- 
ented in  1890 — the  "Roach  cotton  worm  destroyer,"  patented  by  the 
James  P.  Roach  Manufacturing  Company,  Vicksburg,  Miss.;  the  "Rich- 
ard's dry  poison  distributer,"  patented  by  Richards  &  Co.,  LaGrange, 
Tex.  (U.  S.  patent,  :N'o.  423814,  March  18, 1890),  and  the  Brown  machine, 
manufactured  and  sold  by  L.  M.  Rumsey  &  Co.,  St.  Louis,  Mo.  Owing  to 
the  fact  that  these  machines  had  not  been  used  for  at  least  two  years,  I 
had  great  difficulty  in  seeing  any  of  them,  and  those  1  saw  were  in  rather 
dilapidated  condition.  Owing  to  the  high  price  (|50  and  upward)  verj^ 
few  of  these  machines  have  been  sold,  and  on  my  trip  I  met  only  with  a 
few  planters  who  have  used  the  Richards  and  Brown  machines.^  Cir- 
culars sent  out  by  the  inventors  claim  that  in  a  favorable  breeze  the  poison 
is  blown  from  the  machine  over  15  rows  of  cotton  or  more,  while  I  was 
informed  by  planters  that  from  7  to  8  rows  can  be  satisfactorily  poisoned 
during  calm  weather,  but  that  owing  to  the  unreliable  negro  labor  the 
working  of  the  machines  in  the  field  has  to  be  constantly  superintended. § 

After  passing  through  four  of  the  most  important  cotton  States  I 
have  come  to  the  conclusion  that  these  machines  will  never  become 
very  popular,  mainly  for  the  reason  that  the  pole  system  has  given  such 

*I  have  not  been  able  to  ascertain  on  my  trip  when  ami  where  this  ini2)ro\'enieut 
was  first  suggested. 

t  The  practice  of  dusting  many  rows  of  cotton  with  the  pole  system  in  the  State 
of  Alabama  has  been  fully  treated  of  by  Prof.  G.  F.  Atkinson  in  Bull.  17,  Ala.  Agr. 
Exp.  Stat.  (July,  1890).  Owing  to  the  absence  of  worms  in  1894  I  had  no  opportu- 
nity of  witnessing  this  mode  of  poisoning. 

1 1  did  not  see  the  Roach  machine,  and  while  at  Vicksburg,  Miss.,  I  ascertained 
that  the  Roach  Manufacturing  Company  had  gone  out  of  business.  Professor  Atkin- 
son, in  the  bulletin  above  referred  to,  records  some  favorable  experience  with  this 
machine,  made  by  planters  in  Alabama. 

^  A  fourth  machine  of  the  same  type  is  the  Strawson  Seeder  and  Fertilizer  (U.  S. 
patent,  No.  411692,  September  24,  1889,  and  previously  patented  in  England).  I  am 
not  aware  that  it  has  been  used  anywhere  in  the  cotton  States. 
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.versa!  satisfaction  and  that  the  few  simple  implements  necessary 
tliereto  can  always  be  rigged  up  by  the  planters  themselves  at  a 
moment's  notice. 


NOTES  ON  COTTON  INSECTS  FOUND  IN  MISSISSIPPI. 

By  William  H.  Ashmead. 

(Continued  from  Insect  Life,  vol.  vii,  p.  247.) 

ORDER   HEMIPTERA. 

The  strong-nerved  plant-bug  {Hymenarcys  nervosa  Say).  A  few 
specimens  seen  feeding  on  the  stalk. 

The  black  plant-bug  (Pro,r^s^M;^c^M^(^w.5  Beauv).  Not  rare.  Feeds 
on  the  sap  of  the  cotton  plant,  although  other  observers  state  that  it 
will  also  attack  the  cotton- worm  and  other  injurious  caterpillars. 

The  single-spotted  soldier-bug  {Euschistus  pyrrhocerus  Herr.-Sch.). 
Not  rare.     Punctures  new  shoots  and  terminal  branches. 

The  green  soldier-bug  {l^ezara  hilar  is  Say).  Common  on  the  stalk, 
sucking  its  juices.  Also  said  to  prey  upon  the  cotton-worm,  but  I 
never  detected  one  in  the  act. 

The  flat-horned  coreid  {Chariesterus  antennator  Fabr.).  Common  in 
all  fields  visited.  Feeds  on  juices  of  the  plant  and  is  very  active.  Its 
egg  is  triquetrous,  of  a  golden  bronze  color,  with  fine  hexagonal  reticu- 
lations and  measures  1"""  in  length;  each  side  measures  O.G"""  in  width. 
The  young  larva^  escape  by  gnawing  a  hole  at  one  end,  leaving  behind 
a  larval  exuvium  in  making  their  escape.  An  egg  taken  on  a  cotton 
leaf  August  15,  hatched  three  days  later.  On  account  of  having  all 
the  joints  of  the  antenn.e  and  the  legs  broadly  dilated  the  larva  is 
quite  dissimilar  to  its  parent. 

The  thick-thighed  Metapodius  [Metapodius  femoratus  Fabr.).  Cap- 
tured several  times  puncturing  the  young  bolls,  and  while  not  espe- 
cially numerous  does  considerable  injury. 

The  egg  has  not  been  described,  although  frequently  met  with  on 
cotton  leaves.  In  shape  it  is  very  similar  to  that  of  Chariesterus  anten- 
nator but  much  larger.  It  is  3"""  long  by  2.2"""  wide,  triquetrous,  pale- 
greenish  in  color,  with  a  submetallic  luster,  its  surface  being  finely 
reticulated,  the  reticulations  forming  small  hexagons. 

The  leaf  footed  plant  bug  {Leptoylossus  phyllopns  Linn.)  was  of  com- 
mon occurrence.  I  observed  it  feeding  on  the  bolls  and  in  and  on  the 
blossoms,  its  preference  being  for  young  bolls.  Sometimes  as  many  as 
three  or  four  together  were  observed  feeding  on  a  single  boll. 

The  plain  leaf- footed  plant  bug  [Leptoglossus  oppositus  Say)  was  of 
rare  occurrence  on  cotton. 

The  spined  Neides  [Neides  muticus  Say)  is  quite  frequently  met  with 
on  cotton  leaves.  It  feeds,  apparently,  on  i)laut  tissues,  but  is  never  in 
sufficient  numbers  to  do  any  appreciable  injury. 
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The  garnished  p\aut-hng  {Geocoris  hullatus  Say).  Nymph  and  imago 
frequently  found  together  feeding  upou  the  tender  terminal  branches 
audiii  the  blossoms,  although  notiu  great  numbers. 

The  bordered  plant-bug  {Largus  succmctus  Herr.-Schf.).  Numerous 
specimens  of  the  newly  hatched  young  of  this  species  were  taken  on 
the  under  side  of  a  cotton  leaf  and  along  the  leaf  petioles.  They 
measured  2.5'""'  in  length  and  were  of  a  blue-black  color,  smooth  and 
shining,, but  clothed  with  a  short  fine  pubescence;  the  beak,  except 
the  last  joint,  two  basal  joints  and  legs,  except  the  last  joint  of  the 
tarsi,  being  red. 

The  swift  capsid  {Calocons  rapidus  Say)  is  exceedingly  common  on 
cotton.  It  feeds  in  both  the  nymph  and  adult  stage  in  the  blossoms, 
upon  the  petals,  and  on  the  corolla. 

The  false  Qhincli-hng  {Triphleps  insidiosus  Say).  Common  in  blos- 
soms, puncturing  the  stamens. 

The  crowned  soldier-bug  {Sinea  diadema  Fabr.)  was  common  in  all 
the  cotton  fields  visited,  and  does  great  service  in  destroying  the  cot- 
ton aphides,  small  cateri)illars,  including  the  cotton-worm,  and  other 
injurious  species. 

The  eggs  are  deposited  in  clusters  to  the  number  of  eight,  ten,  or 
more,  on  either  the  upper  or  lower  surface  of  the  leaf,  and  are  closely 
held  together  in  a  sticky,  dark  honey -yellow,  or  reddish  yellow  secre 
tion.  Each  egg  measures  about  1.2"""  in  length,  or  a  little  more  tluin 
twice  as  long  as  thick,  of  a  cylindrical  shape,  rounded  at  bottom  and 
truncate  at  top.  The  top  is  surrounded  by  a  broad,  silky,  white,  mar- 
ginal fringe,  in  the  center  of  which  is  a  cone-shaped  cap  or  lid, 
which  is  removed  when  the  young  nymph  makes  its  exit  from  the  egg. 
A  freshly  laid  cluster  of  these  eggs,  deposited  August  7,  hatched  on 
the  17th,  so  that  the  duration  of  the  egg  state,  under  ordinary  circum- 
stances, can  not  be  more  than  ten  or  twelve  days. 

The  newly  hatched  larva  may  be  described  as  follows: 

Length  1.8""",  and  of  a  piceous  or  shining  black  color;  the  antenntB,  except  at 
extreme  base,  the  apical  half  of  middle  and  posterior  tibiie  and  all  tarsi  being  brown- 
ish-yellow, while  the  middle  and  hind  legs,  except  as  alreadj'  noted,  are  dark  piceous. 
The  ant  unie  are  cylindrical,  4-jointed,  as  long  as  the  body,  the  first  and  last  joints 
being  nearly  equal  in  length,  while  the  second  and  third  united  are  a  little  shorter 
than  the  first;  the  head  is  large,  oblong  and  smooth,  widest  anteriorly,  and  as  long 
as  the  thorax;  the  be.ik  is  stout,  extending  to  between  the  middle  coxiF;  the  thorax 
is  divided  into  two  lobes,  each  of  which  bears  a  pair  of  spines;  abdomen  short  and 
not  longer  than  the  hind  lobe  of  thorax;  the  anterior  femora  are  longer  and  much 
stouter  than  the  others  and  armed  with  strong  spines  above  and  beneath,  their 
tibiie  shorter  and  slenderer,  pilose  and  with  three  spines  beneath ;  while  the  middle 
and  hind  legs  are  shorter  and  more  slender,  without  spines,  although,  more  or  less 
pilose. 

The  clubbed  soldier-bug  {Heza  c  lavata  Guer.).  Much  rarer  than  the 
preceding  and  observed  feeding  upon  the  cotton  aphis. 

The  bull-horned  soldier-bug  ( Repipta  taurm  Fabr.).  The  sanguineous 
color,  the  two  long  horns  on  the  head,  and  the  smooth  slender  legs 
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readily  distiiignish  this  species  from  all  others  foiuid  on  cotton.  Not 
rare.  Observed  feeding  oii  the  cotton  aphis  and  the  cotton  Aleyrodes. 
In  Florida  1  have  seen  it  feed  upon  various  aphides,  and  scale  insects 
of  the  genus  Lecauium. 

The  two-spined  green  soldier-bug  {Diplodus  luridus  Stal.)  is  similar 
in  its  habits  to  those  just  mentioned;  both  the  nymph  and  imago  were 
fcmnd  on  cotton. 

The  social  soldier-bug  {Diploduti  socius  Ulil.).  Kare.  Habits  are  the 
same  as  allied  species. 

The  mosquito-shaped  soldier  bug  [Stenopoda  cnliciformis  Fabr.)  bears 
a  superficial  resemblance  to  some  of  the  above  species,  but  is  very  much 
larger  and  differs  in  many  respects.  It  does  much  good  in  destroying- 
various  caterpillars,  impaling  them  upon  its  short  stout  beak  and  suck- 
ing them  dry.  |/^ 

The  white  Ormenis  {Ormenis  sp.)  was  seen  upon  cotton  but  twice, 
and  is  mentioned  here  only  as  an  occasional  cotton  insect. 
^y  The  common  Lamenia  [Lamenia  vulgaris  Fitch).     Not  uncommon  on 
cotton,  always  sucking  the  juices  from  the  stem.     It  is  a  small  insect 
and  the  injury  it  does  is  slight  and  not  apparent  to  the  naked  eye. 

The  grooved-legged  Sco\&[)P {Scolops  sulcqjes  Say).  Only  occasion- 
ally found  on  cotton,  its  food  plant  being  usually  coarse  grasses,  and 
the  injury  from  the  punctures  oOts  beak  is  but  slight. 

The  notch-backed  tree-hopper  (£/'/< ^?7/a  sinuata  Fabr.).  I  was  sur- 
prised to  find  this  well-known  membracid,  distinguished  at  once  by  the 
deep  notch  or  excavation  on  the  middle  of  the  back,  occurring  in  numbers 
on  the  terminal  shoots  and  newly-formed  leaves  of  cotton.  It  seems 
thoroughly  established  on  the  cotton,  and  I  observed  it  puncturing  and 
feeding  on  the  sap.  The  form  was  slightly  smaller  and  darker  colored 
than  that  found  near  Washington,  but  otherwise  appeared  identical. 
While  I  did  not  succeed  in  finding  the  eggs,  I  have  no  doubt  that  they 
are  deposited  under  the  epidermis  of  the  young  shoots  and  the  whole, 
transformation  from  egg  to  imago  takes  place  on  the  plant.  No  appre- 
ciable injury  from  their  attacks  was  observed,  as  they  occurred  only 
on  plants  of  vigorous  growth.  ^ 

The  white-margined  sharpshooter  {Oncometopia  costalifi  Fabr.),  an 
elongate  black  and  white  tree-hopper,  was  not  uncommon  on  the  stalk, 
puncturing  and  sucking  its  juices,^ 

The  wave-mark  sharpshooter  {Oncometopia  nndata  Fabr.)  is  much 
more  frequently  met  with  than  0.  costalis. 

The  glassy-winged  sharpshooter  [Uomalodisca  coafjulata  Say)  can 
always  be  found  in  plenty  feeding  on  the  stalk  or  a  branch  of  the  cot- 
ton. It  invariably  clings  to  the  stalk  with  the  head  pointed  downward 
and  when  disturbed  flies  oft"  with  a  whirring  noise.  An  account  of  its 
life  history  by  Eiley  and  Howard  is  given  in  Insect  Life  (vol.  v,  p.  150). 

The  yellow-headed  tree-hopper  '^Diedrocepliala  flavicep^  l^iley)  is 
better  known  as  a  wheat  insect.  I  took  several  specimens  feeding  on 
cotton. 
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The  crafty  tree-hopper  [Diedrocephala  versuta  Say)  is  widely  dis- 
tributed throughout  tlie  United  States  and  has  many  food-plants.  I 
found  it  very  common  on  cotton  in  Mississippi,  its  jireference  being  for 
the  terminal  sprouts  and  tender,  newly-formed  leaves.  Although  quite 
numerous  no  serious  injury  seemed  to  follow  its  punctures. 

The  irrorated  sharpshooter  X^ulacizes  irrorata  Fabr.).  Frequently 
found  associated  witK  Homalodisca  coagulata,  which  it  somewhat 
resembles  in  appearance  and  in  its  habits. 

The  garnished  jassid(PA/6])sfj/,«  excultus  TJhl.)  is  common  all  over  the 
South,  and  its  natural  food  plant  is  evidently  some  native  grass.  It 
was  only  occasionally  observed  on  cotton. 

The  half-clothed  yASsia{Eutettix  seminudus  Say)  was  often  taken  on 
the  stalk  of  the  cotton,  and  was  observed  to  feed  upon  the  juices  of  the 
plant.  It  is  an  omnivorous  feeder,  and  will  probably  never  become  so 
numerous  on  any  one  plant  as  to  be  considered  a  serious  iiest. 

In  addition  to  the  above,  I  took  feeding  on  cotton,  Cicadula  4-Uneata 
Forbes,  G.  6 punctata  Fabr.,  and  Clnoroneura  sp. 

The  cotton  aphis  {Aphis  gossypii  Glover)  was  exceedingly  common, 
but  was  i)revented  from  increasing  too  rapidly  by  its  natural  parasite, 
Lysiphlehus  testaceipes  Cr.,  many  of  which  were  bred  from  it,  and  by 
numerous  predaceous  insects  belonging  to  the  families  Coccinellidte, 
Chrysopidne,  Hemerobiid;e,  and  Syrphidte. 

The  cotton  Aleyrodes  (A.  gossypii  Fitch).  I  see  no  valid  reason  for 
believing  this  insect  anything  else  than  the  species  described  by  Fitch 
under  the  name  of  Aspidiotiis  gossypii,  he  evidently  having  mistaken  a 
dried  pupa  of  an  Aleyrodes,  attached  to  a  leaf  of  cotton,  for  a  coccid 
belonging  to  the  genus  Aspidiotus. 

This  species  lives  on  the  leaves,  and  toward  the  latter  part  of  July 
and  to  the  middle  of  August  becomes  exceedingly  numerous,  many 
hundreds  occurring  on  a  single  plant,  and  when  disturbed  they  fly  up 
in  powdery  clouds. 

The  eggs,  from  fifty  to  a  hundred  or  more,  are  laid  on  the  under  side 
of  a  leaf,  without  any  regard  to  order,  resembling  those  of  the  orange 
Aleyrodes,  only  somewhat  smaller,  with  a  shorter  i)edicel,  -paler  color, 
and  with  the  surface  perfectly  smooth  and  shining.  These  hatch  in 
from  four  to  five  days,  and  the  young  larvfe  attach  themselves  to  the 
leaf  and  begin  feeding  on  its  juices. 

Although  occurring  by  the  thousands,  I  could  detect  but  slight  injury 
caused  by  these  insects. 

ORDER   LEPIDOPTERA. 

The  most  serious  insect  enemies  to  cotton  are  found  in  this  order. 
Many  insects  belonging  to  other  orders  live  and  feed  upon  cotton,  but 
as  may  be  seen  by  these  brief  notes,  these  do  not  as  a  rule  become 
serious  pests,  and  while  it  is  important  that  they  should  be  destroyed 
whenever  practicable,  no  apprehension  should  be  felt  on  their  appear- 
ing occasionally  in  the  cotton  fields. 
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No  caterpillar  of  any  butterfly,  except  Tkeela  poeas  so  far  as  I  am 
aware,  feeds  upou  cotton,  although  several  species  of  butterflies  are 
found  in  numbers  flying  through  the  cotton  fields,  alighting  ever  and 
anon  ai)on  the  cotton  blossoms  to  feed  upon  their  sweets. 

Three  butterflies,  CoUidryds  eubule  Linn.,  Terias  nicippe  Cram.,  and 
Euptoieta  daiuVia  Cram.,  are  so  frequently  seen  in  cotton  fields  through- 
out the  whole  cotton  belt  that  it  is  but  natural  for  the  cotton  grower  to 
suspect  them  to  be  genuine  cotton  insects.  They  are  mentioned  liere 
as  of  special  interest  on  account  of  a  remarkable  theory  in  regard  to 
one  of  them,  originating  and  held  by  Mr.  John  W.  IJrown,  the  planter 
with  whom  I  was  staying,  namely,  that  CallMryas  eubule,  which  he 
called  the  "vandal  fly,"  produces  the  boll-worm  {Heliothis  armiyer). 
Notwithstanding  I  explained  to  Mr.  Brown  the  utter  impossibility  of 
such  widely  separated  species  originating  from  one  another,  the  first 
belonging  to  the  section  IMiopalocera,  or  butterflies,  and  the  second  to 
the  section  Heterocera,  or  moths,  he  most  strenuously  held  to  his 
theory,  and  claimed  to  have  proven  it  by  a  series  of  experiments  carried 
on  for  a  i)eriod  of  three  years. 

It  is  scarcely  necessary  to  state  that  at  no  time  did  I  believe  such  a 
remarkable  theory.  Mr.  Brown,  however,  was  so  positive  in  his  state- 
ments about  rearing  his  "  vandal-fly"  that  I,  for  a  time,  thought  it  quite 
probable  the  caterpillar  might  feed  on  cotton,  and  my  experiments  with 
it,  therefore,  were  conducted  more  toward  proving  or  disproving  its 
food-habits. 

I  shall  enter  into  no  details  respecting  my  experiments.  Suffice  to 
say,  several  efforts  were  made  to  induce  the  butterflies  to  ovii)Osit  on 
cotton,  but  all  proved  unsuccessful,  the  "vandal-fly"  again  and  again 
refusing  to  lay  its  eggs  on  cotton.  I  ascertained  that  its  food-plant  was 
Cassia  and  allied  species;  and,  on  x)rocuring  some  wihl  cott'ee  {Cassia 
occidentalis),  had  no  difllculty  in  getting  it  to  ovi]>osit.  I  inclosed  the 
butterfly  in  a  gauze  net  with  this  food  plant,  and  from  the  eggs  thus 
obtained  succeeded  in  hatching  the  young  larva\ 

It  is  in  the  section  Heterocera,  or  moths,  that  we  find  the  most  serious 
pests  of  the  cotton  plant,  but  only  three  species  cause  the  planter  any 
serious  apprehension,  and  when  they  ap[)ear  he  should  at  once  resort 
to  the  best  remedies  known  for  their  destruction,  or  he  will  run  the 
risk  of  losing  his  crop.  These  are  the  larvic  or  caterpillars  of  three 
nocturnal  moths,  namely,  the  boll- worm  (Heliothis  arniiyer  Iliibn.),  the 
cotton-worm  or  cotton  leaf-worm  {Aletia  aryiUacea  Iliibn.),  and  the  cot- 
ton cut- worm  ( Prodeii  ia  lincatella  Harvey).  The  habits  and  destructive- 
ness  of  the  first  two  have  been  theisnbject  of  such  thorough  investiga- 
tion by  this  Department  and  the  U.  S.  Entomological  Commission  that 
very  little  remains  to  be  discovered  respecting  them,  and  they,  there- 
fore, need  not  be  mentioned  here. 

The  cotton  cut- worm  [Prodenia  lineaiella  Harvey)  is  not  mentioned 
among  cotton  insects  by  either  Comstock  or  Biley,  although  in  reading 
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tlirough  the  correspondence  of  the  Department,  as  published  in  their 
reports,  frequent  allusions  to  its  ravag^es  can  be  found.  Mr.  F.  W. 
Mally  {sec  Bull.  L*4,  Div.  Ent.,  U.  S.  Dept.  Agr.,  p.  24)  api)ears  to  have 
been  the  first  to  notice  its  occurrence  on  cotton,  but  describes  neither 
the  worm  nor  the  moth.  He  says:  '•This  fleshy  worm  was  observed 
entering  into  nearly  grown  bolls  and  feeding  on  their  contents.  Its 
ravages  are  exactly  like  those  of  a  nearly  grown  boll- worm,  and  the  two 
can  not  be  distinguished."  This  statement  is  scarcely  correct,  as  in  its 
earlier  stage  it  is  totally  dissimilar  to  the  boll- worm,  and  in  its  final 
larval  stage  there  is  only  the  most  superficial  resemblance.  It  is  not  as 
a  destroyer  of  the  boll,  however,  that  it  is  to  be  feared,  but  rather  as  a 
cut-worm  on  young  plants  in  early  spring-.  In  the  latter  capacity, 
should  climatic  and  other  conditions  favor  its  increase,  it  may  yet 
become  a  most  destructive  pest.  I  first  met  with  it  July  26,  in  the 
j'oung  larval  stage,  feeding  in  the  newly  forming  boll.  It  had  not  only 
eaten  irregular  holes  through  the  outer  sheaths  of  the  boll  and  the 
petals  of  the  fiower,  but  had  also  gnawed  sufhcieutly  into  the  corolla 
to  destroy  it. 

Mr.  J.  W.  Brown  recognized  this  cut-worm  and  stated  that  at  this 
season  it  was  rare.  They  were  quite  numerous  earlier  in  the  season 
and  very  destructive,  attacking  young  cotton-plants  as  they  appeared 
above  ground,  acres  being  sometimes  destroyed  and  having  to  be  reset 
to  secure  a  good  crop. 

It  was  successfully  bred  to  the  imago.  In  one  case  the  larva 
pupated  August  4,  the  moth  issuing  on  the  16th;  in  another  the  pupa 
stage  was  reached  August  6,  the  moth  appearing  on  the  19th,  thus  giv- 
ing twelve  and  thirteen  days,  respectively,  as  the  duration  for  the 
pupa  state. 

One  of  the  larvie,  after  the  last  molt,  measured  1.25  inch  in  length. 
It  had  a  dirty  white  or  yellowish  white  dorsal  lateral  line,  with  two  sub- 
triangular  or  semilunate  velvety  black  spots  on  dorsal  segments  2  to 
11,  a  V-shaped  mark  on  cervical  shield,  and  a  large  black  spot  over  the 
fifth  spiracle;  there  is  a  pale  indistinct  median  dorsal  line  that  becomes 
entirely  obliterated  on  segments  3  and  4,  and  distinct  brownish  stig- 
nial  lines;  laterally,  below  the  stigmata,  are  numerous  granulated 
white  spots;  thelabrum  is  broader  than  long  and  triangularly  emargi- 
nated;  while  the  legs  are  green,  immaculate,  with  black  claws. 

The  larviB  of  three  or  four  species  of  geometrid  moths,  termed 
"measuring  worm,"  were  also  taken  on  cotton,  but  were  rare  and  did 
but  slight  injury  to  the  plant. 

ORDER   DIPTERA. 

The  species  in  the  family  Asilidiie  are  predaceous  on  other  insects, 

seizing  them  upon  the  wing  and  alighting  and  sucking  their  juices. 

Many  of  them  are  large  and  powerful  and  sting  quite  severely  with 

their  strong,  piercing  proboscis.     The  majority  of  the  species  appear 
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devoid  of  fear,  and  will  attack  a  bee  or  wasp  as  readily  as  a  moth  or 
Hy.  Au  asilid  iu  capturing  a  bee  or  wasp  seizes  it  immediately  back 
of  the  head  so  that  tbe  abdomen  is  extended  forward  and  it  can  make 
no  defense  with  its  sting  in  its  effort  to  escape. 

The  Germans  call  these  insects  "robber-Hies,"  and  several  species 
are  common  in  the  cotton  fields.  I  have  observed  them  seizing  moths, 
beetles,  dragon-Hies,  bees,  etc.  The  following  species  were  taken  on 
the  Brown  plantation:  Diogmites  j)latyi)tm(s  Loew,  Era.r  latet-aUs 
Macq.,  Erax  ?  bastardi,  Atoniosia  pueUa  Wied.,  A.  rujipes  Macq,,  and 
Holcocejihala  abtlominali.s  Say. 

The  habits  of  the  Syrphidie  are  varied,  although  many  of  them  in 
the  larva  state  are  beneficial,  as  they  feed  upon  destructive  aphides. 
The  following  were  observed  on  cotton:  Menograpta  poUta  Say,  ErisUdh 
vineforum  Fabr.,  and  Baccha  fuscipennu  Say,  all  on  the  blossoms  feed- 
ing upon  pollen,  while  the  larva  of  the  last-mentioned  was  feeding  upon 
the  cotton  aphis. 

The  larva  of  Mesograpta  polita  Say  was  also  common  on  corn,  feeding 
on  the  pollen  and  juices  of  the  plant.  The  blades  of  the  corn  were 
covered  with  its  puparia.  From  these  I  bred  two  parasites,  a  cynipid 
{Soh'Hcispis  hyalinus  Ashm.)  and  a  chalcidid  [Encyrtns  mesograptte 
Ashm.). 

Pipunculus  suhvireseens  Loew.  was  found  associating  with  certain  jas- 
sids  affecting  cotton,  and  1  believe  it  to  be  parasitic  on  IHedrocephala 
vers  lit  a  Say. 

Several  distinct  species  of.TachinidjTe  were  captured  on  cotton,  but 
as  none  were  bred,  no  effort  has  been  made  to  identify  them. 

Vhora  alctia'  Comst.,  formerly  supposed  to  be  a  true  parasite  of  the 
cotton-worm,  was  common  in  all  the  fields,  and  lives  in  almost  any 
decaying  animal  or  vegetable  substance,  the  frass  and  excreta  of  the 
boll-worm  being  a  favorite  place  in  which  it  deposits  its  eggs.  I  bred 
many  specimens  from  such  places,  as  well  as  from  nothing  but  decom- 
posing cotton  leaves,  the  excremental  pellets  of  various  larva^,  and 
from  decomposing  insects.  It  is  certainly  only  a  scavenger,  and  not  a 
true  parasite. 


ON  THE  DISTRIBUTION  OF  CERTAIN  IMPORTED  BEETLES. 

15,v  F.  II.  Chitienden. 

In  the  list  of  Coleoptera  collected  by  the  writer  iu  the  foreign  agri- 
cultural exhibits  at  the  World's  Columbian  Exposition,  and  published 
by  Professor  Kiley  iu  Insect  Life  (vol.  vi,  pp.  218-221),  several  species 
were  only  partially  identified.  Since  the  publication  of  this  list  the 
doubtful  forms  have  been  given  further  study,  and  it  is  now  possible 
to  furnish  the  names  of  some  of  the  more  important  species,  as  well  as 
some  information  regarding  their  synonymy  and  geographic  and  eco- 
nomic status.     At  tbe  same  time  1  have  thought  it  well  to  include  in  this 
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coiiuection  certain  other  exotic  forms  that  have  recently  been  received 
at  this  office,  species  that  have  been  introduced  in  this  country,  or  that 
are  often  brought  living  to  our  shores.  Some  of  the  more  injurious  of 
the  species  here  considered  have  been  kept  under  observation,  and 
more  detailed  accounts  of  them  are  in  course  of  preparation.  In  the 
determination  of  the  more  difficult  forms  I  am  indebted  for  assistance 
to  Dr.  David  Sharp,  to  Dr.  George  H.  Horu,  and  to  Mr.  E.  A.  Schwarz. 

Pharaxonotha  lirschi  Reitt. — The  most  interesting  of  all  the  imported 
species,  from  an  economic  as  well  as  zoologic  standpoint,  is  the  one 
mentioned  at  number  12  of  the  list  just  referred  to,  and  found  in  corn  meal 
and  edible  tubers  from  Mexico  and  Guatemala.  This  species  was  first 
classified  with  the  Cryptophagidje  by  Reitter,  who  published  a  descrip- 
tion in  the  Deutsche  Entomologische  Zeitschrift  in  1875  (vol.  xix,  p.  44), 
but  afterwards  removed  the  genus  to  the  Erotylidie.  The  types  were 
found  in  Silesia,  Germany,  but  were  brought  from  Mexico.  I  know  of 
no  record  of  this  insect  having  established  itself  in  Europe,  but  it  is 
included  in  Reitter's  recently  published  Catalogus  Coleopterorum 
Europsie,  and  from  what  I  have  learned  of  its  habits  I  am  firmly  of  the 
belief  that  it  is  only  a  matter  of  time  when  it  will  be  introduced  in  our 
Southern  States.     The  species  is  also  known  from  Brazil. 

Dinoderus  truncatus  Horn. — Of  scarcely  less  im])ortauce  than  the 
preceding  is  the  species  numbered  25,  found  in  grain  and  edible  tubers 
of  the  same  exhibits.  As  the  original  description  of  truncatus  (Pr.  Am. 
Phil.  Soc,  vol.  XVII,  p.  550,  1878),  was  drawn  up  from  mutilated  speci- 
mens, from  California,  Dr.  Horn  has  kindly  compared  our  specimens 
with  the  types,  and  writes  that  they  can  not  be  separated.  There 
are  two  divisional  records  of  the  importation  of  this  insect  in  the  United 
States,  but  there  is  no  evidence  that  the  species  has  obtained  a  foothold 
within  our  territory. 

Dinoderus  biforeolatns  Woll. — This  insect  was  taken  at  the  Columbian 
Exi)Osition,  but  not  having  been  found  in  the  foreign  exhibits  it  could 
not  pro])erly  be  included  in  the  list  of  such  species.  It  was  taken  on 
the  lake  shore,  where  it  had  been  washed  up  by  the  waves.  The  species 
was  first  identified  by  a  recently-published  table  for  the  determination  of 
the  Bostrychid.e  of  Europe  and  adjoining  countries,  given  by  VI.  Zoufal 
in  volume  xiii  of  the  Wiener  Entomologische  Zeitung  (p.  41),  and  this 
determination  has  been  verified  by  Dr.  Horn,  who  also  confirms  the 
identity  of  this  species  with  Dinoderus  hrevis  Horn,  by  which  name  we 
have  always  heretofore  known  the  insect. 

The  species  differs  from  all  the  others  that  have  been  referred  to  this 
genus  by  its  eleven-jointed  antennjc,  also  by  its  short  form,  whence  the 
name  hrevis.  At  first  glance  it  would  readily  be  mistaken  for  a  Xyle- 
borus.  Under  this  latter  name  the  species  was  described  by  Dr.  Horn 
in  1878  (Pr.  Am.  Phil.  Soc,  vol.  xvii,  p.  550)  from  material  received 
from  New  Orleans,  La.  In  Insect  Life  (vol.  vi,  p.  274)  it  is  mentioned 
as  having  been  received  from  Kingston,  Jamaica,  in  bamboo,  and  we 
have  received  it  from  other  sources,  al^o  boring  in  bamboo. 
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It  is  somewhat  doubtful  whether  tliis  species  is  entitled  to  be  added 
to  the  list  of  Coleoptera  common  to  Europe,  North  America,  and  north- 
ern Asia,  as  its  naturalization  in  this  country  has  not  yet  been  estab- 
hshed.  Zoufal  gives  the  distribution  simply:  Europe,  Asia,  Nortli 
America.  There  is  a  large  series  in  the  National  Museum  collection 
recently  received  from  Japan. 

Lyctns  hrunncus  Stei)h. — The  Lyctus  mentioned  as  number  31  in  the 
list  has  been  identified  by  Dr.  Sharp  as  the  above  species.  A  compari- 
son of  this  with  our  North  American  representatives  of  the  genus  shows 
that  it  is  distinct. 

At  the  Exposition  it  was  found  in  several  Jars  of  rhizomes  and  roots 
in  the  Paraguayan  exhibit,  of  which  the  following  bore  labels:  Pepper- 
tree  {Schinus  moUe)  ;  tayuya  {Tnanosperniia  sp.),  and  yerba  del  hicera 
{Conyza  sp.). 

There  are  records  of  the  occurrence  of  the  si)ecies  in  middle  and 
southern  Europe,  Japan,  Madeira,  and  the  West  Indies,  but  it  is  not 
known  to  occur  in  the  United  States. 

Lyctus  unipunctatiis  Hbst.  {canal ieulattis  Fab.) — Mr.  Schwarz  has 
called  my  attention  to  the  identity  of  this  Euroi)ean  species  with  the 
Lyctun  striatns  "MaXiih.  of  American  collections.  In  Europe  the  sjjecies 
is  widely  known,  but  from  the  fact  that  considerable  confusion  has 
always  existed  in  regard  to  the  identity  of  the  various  North  American 
representatives  of  the  genus,  the  distribution  of  this  particular  one  in 
America  has  not  been  defined. 

Specimens  of  the  Lyctus  mentioned  by  Dr.  Hagen  in  the  Canadiau 
Entomologist  (vol.  xviii,  p.  154)  as  injuring  supple-jack  (a  vine  imjjorted 
from  Jamaica  and  used  as  walking-sticks)  are  in  the  collection  of  Messrs. 
Hubbard  and  Schwarz,  and  are  of  this  species.  The  beetles,  ]Mr.  Hub- 
bard informs  nie,  continued  at  work  in  the  supple-jack,  in  spite  of  every 
effort  to  eject  them,  for  about  fifteen  years,  and  until  the  entire  lot  was 
"powder- posted"  and  completely  ruined. 

In  local  collections  the  species  is  represented  from  Massachusetts, 
New  York,  Ohio,  Iowa,  Michigan,  North  Carolina,  Texas,  California, 
and  the  District  of  Columbia. 

Sjjermophayuii  pectoraliH  Sharj). — The  bean-weevil  mentioiied  in  the 
list  at  number  49  has  been  identified  by  Dr.  Sharp  as  the  above- 
mentioned  species.  It  is  described  in  Biologia  Centrali-Americana 
(Insecta  Coleoptera,  vol.  v.,  p.  4(»2),  and  the  distribution  given  is: 
Mexico,  Guatemala,  Nicaragua,  and  Panama.  At  the  Columbian 
Exposition  it  was  also  found  from  Brazil.  As  it  breeds  like  our  com- 
mon beau-weevil  for  successive  generations  in  stored  beans,  and  is 
congeneric  with  several  species  native  to  the  United  States,  its  intro 
duction  is  to  be  feared.  A  supply  of  the  beetles  and  of  the  infested 
beans  that  were  brought  to  Washington  from  the  Exposition  failed  to 
survive  the  winter;  but  no  great  significance  attaches  to  this,  as  I  have 
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noticed  that  our  coininoii  bean-weevils  "die  out"  when  breeding  in 
small  bottles  or  jars  with  a  limited  food  supply. 

The  l!^orth  American  species  of  the  three  genera,  Tribolium,  Echo- 
cerus,  and  Palorus,  have  been  treated  by  the  writer  systematically  in 
revisioual  form  in  a  paper  to  be  published  in  the  Proceedings  of  the 
National  Museum,  but  as  the  subject  of  the  distribution  of  these 
species  outside  of  our  own  faunal  limits  has  not  been  discussed,  a  few 
remarks  on  this  head  will  not  be  out  of  place.  The  injurious  forms,  of 
which  there  are  five  species,  are  destructive  to  grain,  flour,  and  meal, 
and  are  popularly  known  as  "flour  weevils." 

The  three  species  of  Tribolium  have  been  separated  in  our  local  col- 
lections with  rather  surprising  results  as  regards  distribution. 

Tribolium  confusum  Duv.  derives  its  name  from  the  fact  that  the 
species  has  been  generally  confused  with  ferrugineum.  Prior  to  the 
appearance  of  Duval's  description,  imblished  in  1808,  both  species  were 
known  under  the  latter  name,  and  until  within  the  year  the  same  has 
been  the  case  in  America.  As  a  consequence  our  literature,  mostly 
treating  of  ferrugineum,  may  refer  to  either  species. 

At  the  Columbian  Exposition  a  large  series  of  the  genus  was  gath- 
ered from  many  exhibits  from  nearly  all  of  the  warmer  countries  rep- 
resented in  the  Agricultural  Department.  Of  these  all  but  a  small  lot 
from  Liberia  were  identified  a^  ferrugineum.  In  the  National  Museum 
collection  the  order  was  reversed,  ferrugineum  being  represented  by 
only  a  small  series  while  of  confusum  there  was  an  unlimited  supply. 
Duval  and  other  writers  of  his  time  appear  to  have  known  confusum 
only  from  the  south  of  France,  and  in  the  1891  edition  of  the  "Cata- 
logus  Coleopterorum  Europie"  we  find  only  France,  Germany,  and  Italy 
as  its  distribution  in  Europe.  E.  A.  Fitch  and  others,  however,  had 
previously  recorded  this  insect  from  England.  There  are"  records  of 
its  occurrence  in  Siberia,  Mexico,  and  Japan,  and  we  may  now  add 
Liberia,  and  Moutserrat,  West  Indies.  In  the  United  States  there  is 
nndoubted  proof  of  its  occurrence  over  nearly  the  entire  country.  I 
have  identified  specimens  from  Michigan,  New  York,  Pennsylvania, 
Massachusetts,  District  of  Columbia,  West  Virginia,  Kansas,  Califor- 
nia, New  Mexico,  Arizona,  and  Dakota. 

Tribolium  ferrugineum  Fab.— ^Of  this  species  I  have  seen  specimens 
from  North  Carolina,  South  Carolina,  Georgia,  Florida,  Louisiana, 
Texas,  Nebraska,  Oklahoma,  and  California.  Although  all  except  our 
latest  foreign  records  of  distribution  are  unreHable,  it  is  undoubtedly 
widely  distributed  over  Europe  and  Asia,  arnd  its  recorded  occurrence 
at  Panama,  Hawaii,  Guadeloupe,  Madeira,  and  the  Canary  Islands  is 
probably  in  all  cases  correct.  At  the  World's  Fair  it  occurred  in  exhibits 
from  Mexico,  Guatemala,  Costa  Rica,  Curasao,  Argentine,  Brazil,  Para- 
guay, and  Siam.    Mr.  Hubbard  also  has  it  from  Jamaica,  West  Indies. 

Tribolium  madens  Charp. — It  has  been  repeatedly  said  of  this  species 
that  it  is  found  abundantly  wherever  meal  or  grain  is  stored,  but  it  is 
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certainly  ([uite  rare  in  American  collections,  and  I  know  of  no  antbentic 
record  of  its  ocenrrencc  in  Honr  or  meal,  or  of  its  breedin<i-  indoors. 

Jn  Enrope  it  is  recorded  from  France,  Germany,  Italy,  and  Enssia. 
Redtenbacher,  who  described  this  species  as  Mar<jus  obncitrns,  says  that 
it  is  "very  rare  in  beehives  and  under  poplar  bark."  The  larva  is 
probably  subcortical,  but  nothing  of  the  breeding  habits  of  the  species 
appears  to  be  known. 

Mr.  Schwarz  has  specimens  taken  June  26  and  July  4  at  Marquette 
and  Eagle  Harbor,  Mich.,  all  found  on  the  shores  of  Lake  Superior.  It 
was  also  taken  June  17,  at  Park  City,  Utah,  at  an  elevation  of  about 
8,500  feet,  by  beating  in  the  woods.  Snow  was  still  on  the  ground  at 
this  time.  A  single  specimen  was  picked  up  in  the  neighborhood  of 
Washington,  D.  C. 

Very  recently  Mr.  C.  P.  Gillette  sent  us  for  identification  specimens 
of  this  insect.  In  response  to  our  intpiiry  relative  to  the  source  from 
which  they  were  obtained,  he  writes  that  of  the  four  individuals  found 
all  were  taken  separately  in  general  collecting  at  Fort  Collins,  Colo. 
One  was  found  under  a  board  October  30,  one  while  sweeping  alfalfa, 
May  19,  and  the  other  two  in  June  and  July.  It  has  also  been  recorded 
from  New  Mexico,  Pennsylvania,  and  Hamilton  and  Ottawa,  Canada. 
It  is  not  known  in  Mexico  and  Central  America. 

A  glance  at  the  above  localities  will  show  that  the  species  has  most 
often  been  met  with  in  the  North,  and  it  is  not  impossible  that  it  is 
indigenous  in  boreal  Europe  and  America.     It  is  certainly  not  tropical, 

Ecliocerus  (Gnathocerus)  cornutus  Fab.  is  cosmopolitan  in  the  broader 
sense  of  the  term,  but  in  North  America  appears  to  be  somewhat 
restricted  in  its  distribution.  In  the  Californian  region  it  is  firmly 
established  both  indoors  and,  in  the  San  Diego  district,  also  under 
bark.  The  species  is  said  to  oc<;ur  in  New  York,  New  Jersey,  Louis- 
iana, and  Alaska,  but  it  is  doubtful  if  it  has  obtained  a  permanent 
footing  as  far  north  as  Alaska.  The  species  is  also  known  from  Mexico, 
Guatemala,  Brazil,  and  Chile  on  this  continent,  from  New  Caledonia 
and  Hawaii,  and  is  rather  common  in  Europe,  particularly  in  the  south- 
ern portion  of  the  continent. 

Echocerus  maxillosm  Fab.,  represented  ni  the  list  at  55,  from  Brazilian 
exhibit,  is  recorded  also  from  Mexico,  Lower  California,  Guatemala, 
Nicaragua,  Chile,  Venezuela,  Colombia,  West  Indies,  New  Caledonia, 
Madeira,  and  the  Canarj^  Islands.  Unfortunately  for  our  records  of  its 
distribution  in  this  country  another  si)ecies  has  been  very  generally 
confused  with  it.  It  is  abundant  in  the  South,  where  it  occurs  both 
indoors  and  in  the  field.  I  have  living  specimens  from  the  District  of 
Columbia  and  have  seen  a  series  from  Kentucky  and  Ohio.  It  prob- 
ably occurs  with  us  still  farther  north. 

European  writers,  including  Fauvel,  have  considered  these  two  spe- 
cies as  of  oriental  origin,  and  if  this  supposition  be  correct  they  were 
evidently  introduced  in  South  and  Central  America  at  a  very  early 
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period.  E.  iuaxiJlosus  was  described  from  South  America  nearly  a  cen- 
tury ago  aud  lias  only  in  recent  years  been  catalogued  from  Euro{)e.  Its 
occurrence  there  was  not  mentioned  in  the  Munich  catalogue,  published 
in  1869,  and  in  the  Catalogus  Coleopteroium  Europfc  it  is  recorded 
only  from  southern  France. 

Echocerus  dentujer  Chittn.,  a  species  which  I  have  recently  separated 
from  maxillosus,  is  apparently  native  to  this  region,  extending  north- 
ward as  far  as  Pennsylvania.  E.  curvicornis  Champ.,  of  which  E. 
revurvartus  Chittn.  appears  to  be  a  synonym,  is  evidently  indigenous 
to  Mexico  and  the  Florida  Keys,  and  possibly  also  to  the  entire  Antil- 
leau  region.  E.  analis  Champ,  has  been  described  from  Guatemala. 
Is  it  not  probable  that  all  these  species  originated  on  this  continent? 

Palonis  melhiHs  Hbst.  (depres,sus  Fab.),  mentioned  in  the  list  at 
number  53,  from  Brazil,  has  been  for  many  years  firmly  established  in 
the  United  States.  The  first  record  of  the  insect's  occurrence  in  this 
country  appears  to  be  in  Bulletin  No.  2  of  tbis  Division,  where  it  is 
stated  to  have  caused  much  annoyance  in  1882  in  a  mill  at  Detroit, 
Mich.  It  has  also  been  recorded  from  Texas,  Kansas,  and  Pennsyl- 
vania, and  in  addition  there  are  specimens  in  the  jSTational  Museum 
from  Tallahassee,  Fla.;  Selma,  Ala.;  Illinois;  Fresno,  Cal.,  and  Brook- 
lyn, N.  Y.  I  have  also  seen  specimens  from  Kansas  and  Georgia,  aud 
it  has  been  twice  found  in  the  District  of  Columbia.  In  September  of 
the  past  year  living  examples  arrived  from  Lebanon,  Ind.  1  have  at 
hand  records  of  its  occurrence  in  Mexico,  Australia,  "South  America," 
and  probably  Damarau  Island,  and  Morocco. 

In  the  Catalogus  Coleopterorum  EuropiC  the  specific  name  depressus 
Fab.  is  retained,  but,  according  to  Gemminger  and  Harold,  Herbst's 
description  appeared  in  1784,  while  that  of  Fabricius  was  not  pubUshed 
until  six  years  later.     Herbst's  name  therefore  has  priority. 

Calandra  linearis  Hbst.  is  the  species  numbered  62  in  the  list.  It 
is  occasionally  picked  up  in  the  southern  Atlantic  and  Gulf  States,  but, 
in  my  ojnnion,  should  not  be  inserted  in  our  faunal  list  until  it  can  be 
ascertained  that  the  species  breeds  in  some  plant  that  grows  within 
our  faunal  limits.  This  species  was  described  nearly  a  century  ago 
from  the  West  Indies,  where  it  had  been  introduced  with  its  food- 
plant,  the  tamarind.  This  plant,  Tamarindus  indica,  although  attrib- 
uted to  India,  is  positively  asserted  to  be  indigenous  in  Africa  and 
Australia,  and  by  introduction  has  been  widely  diffused  through  the 
tropics,  and  is  cultivated  for  its  fruit  and  timber  and  for  shade  and 
ornament.  It  is  grown  also  to  some  extent  in  Florida,  and  in  green- 
houses elsewhere,  but  is  nonproductive  within  the  boundaries  of  the 
United  States.  Calandra  linearis  develops  in  the  seeds  within  the 
pods  of  the  tamarind,  aud  this  plant  appears  to  belts  natural  and  only 
food-plant.  It  remains  to  be  learned  whether  or  not  it  can  breed  in 
stored  grain  or  other  seeds. 
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It  is  probable  tliat  the  si)ecies  has  been  introduced  wherever  its 
food-plant  grows.  Specimens  have  been  received  during  the  past 
two  years  from  Brazil  (Columbian  Exposition),  from  Mr.  T.  D.  A. 
Cockerell,  from  Kingston,  Jamaica,  and  from  Mr.  Hubbard,  from  Mont- 
serrat,  West  Indies.  Some  of  the  latter  have  been  kept  breeding  in 
tamarinds  for  nearly  a  year.  The  adults  feed  on  some  of  the  seeds  of 
cereals  that  have  been  confined  with  them,  but  there  is  as  yet  no 
indication  of  the  possibility  of  their  breeding  in  them. 

Calanclra  riui'icoUis  Gas.  and  Palembus  ocularis  Cas.,  both  described 
from  an  indefinite  locality  in  Florida,  are  in  the  same  category  with 
the  above.  The  first  was  described  from  a  single  specimen  taken  in 
southern  Florida,  and  its  food-habits  and  origin  are  unknown.  The 
second  is  undoubtedly  exotic,  and  as  its  only  known  food-plant  is  the 
same  as  that  of  Calandra  linearis  it  is  cpiite  possible  that  these  two 
species  have  a  common  origin.  It  was  received  from  Kingston, 
Jamaica,  November  17,  1892,  from  Mr.  Cockerell,  and  during  the  pres- 
ent year  from  Mr.  Hubbard,  from  Moutserrat,  in  both  cases  in  the  pods 
of  tamarind  infested  with  Calandra  linearis.  About  ten  years  ago  Mr. 
H.  K.  Morrison  found  both  species  at  Key  West,  Fla.,  and  a  good  series 
of  this  lot  came  into  the  possession  of  the  late  Mr.  W.  Juelich,  from 
whom  Captain  Casey  received  the  type  specimen. 

The  two  exotic  scolytids,  GryphaJns  jaJappa'  Letz.  and  Coccoirypes 
dactyliperda  Fab.,  are  also  in  this  category.  The  former  evidently  lives 
exclusively  on  commercial  Jala])  and  the  latter  on  seeds  of  dates  or  nuts 
of  other  palms. 


INJURIOUS  INSECTS  AND  COMMERCE.* 

By  L.  O.  Howard. 

That  in  commerce  is  the  wealth  of  nations  is  a  very  old  and  well- 
known  truth;  but  that  in  commerce  is  also  the  means  of  destroying  the 
wealth  of  nations  is  an  equal  truth  which  has  only  become  apparent  in 
comparatively  late  years.  It  is  by  commerce  that  injurious  insects, 
noxious  weeds,  and  fungous  and  bacterial  diseases  of  cultivated  plants 
have  become  and  are  becoming  distril)uted  over  the  face  of  the  globe. 
Animals  and  plants  are  naturally  restricted  in  their  spread;  they  are 
confined  by  nature  to  certain  so-called  faunal  and  floral  regions  or 
zones.  Progressive  agriculture  and  horticulture,  however,  have  inter- 
fered with  this  natural  restriction,  and  by  artificial  cultivation  and 
forcing  have  succeeded  in  growing  crops  far  away  from  their  natural 
surroundings.  Their  original  natural  enemies  have  followed  these 
crops,  and,  brought  into  contact  with  new  insect  enemies  and  diseases, 
these  have  accommodated  themselves  to  the  new-coming  plants,  already 
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less  resistant  through  removal  from  their  proper  homes.  Without  the 
assistance  of  commerce  the  pests  of  one  region  would  always  be  lack- 
ing-, to  a  greater  or  less  extent,  in  another;  commerce,  however,  dis- 
tributes them  freely.  In  supplies  of  grain  or  other  food  it  has  carried 
everywhere  the  insects  which  injure  stored  grain,  until  nearly  all  of 
these  insects  have  become  practically  cosmopolitan.  In  the  more 
recently  developed  commerce  in  nursery  stock,  aud  the  still  more 
recently  developed  long-distance  trade  in  fruit,  brought  about  by  rapid 
transit  and  cold  storage,  we  have  carried,  and  are  carrying,  potential 
destruction  in  almost  every  carload  or  ship  cargo.  To  such  an  extent 
has  this  distribution  of  injurious  insects  been  brought  about,  that  it  is 
difficult  in  many  cases  to  ascertain  the  original  home  of  many  species. 

Horticulture  is  perhai)S  the  greatest  sufferer  from  this  commercial 
distribution  of  insect  enemies  of  plants,  and  the  injurious  insects  most 
readily  distributed  are  the  scale  insects,  since  these  creatures  remain 
attached  to  the  plant  throughout  their  entire  life-round.  In  the 
United  States  we  have,  in  round  numbers,  more  than  one  hundred 
species  of  scale  insects,  and  of  these,  probably  forty  have  been  intro- 
duced from  other  countries.  These  forty,  moreover,  include  nearly  all 
the  species  of  great  economic  importance.  It  seems  to  be  a  rule  that 
introduced  species  in  this  country  become  far  more  injurious  than  in 
their  native  home,  and  far  more  injurious  than  the  species  which 
already  exist  here.  It  is  unnecessary  to  discuss  at  length  any  of  the 
reasons  for  this  state  of  affairs,  and  in  fact,  they  are  not  well  under- 
stood. In  many  cases  it  is  due,  partly  at  least,  to  the  fact  that  the 
imported  species  did  not  bring  their  parasites  with  them,  while  in  others 
we  can  only  attribute  it  to  the  fact  that  through  long  association  our 
native  crops  have  become  more  or  less  immune  to  the  attacks  of  native 
species,  but  are  less  resistant  to  new  enemies. 

A  few  familiar  instances  may  be  mentioned.  The  oyster-shell  bark- 
louse  of  the  apple  is  a  European  species  introduced  into  this  country 
toward  the  close  of  the  last  century.  It  speedily  became  more  destruc- 
tive than  the  native  scurfy  bark-louse,  and  during  the  first  half  century 
of  its  existence  upon  American  soil  was  the  principal  insect  enemy  of 
the  apple  crop ;  of  late  it  has  become  less  important.  The  red  scale  of 
the  orange  in  Florida  is  an  introduction  from  the  West  Indies  or  South 
America;  the  red  scale  of  the  orange  in  California  is  an  introductiou 
from  the  Pacific  islands.  The  fluted  scale  or  cottony  cushion  scale 
of  the  Pacific  Coast  was  originally  an  importation  from  Australia.  The 
common  flat  scale  and  the  hemisj)herical  scale  of  our  northern  green- 
houses and  our  southern  orchards  are  European  species.  The  San 
Jose,  or  pernicious  scale,  which  for  twenty  years  has  been  seriously 
damaging  the  orchards  of  the  far  west,  and  which,  during  the  last  few 
years,  has  made  a  most  destructive  onslaught  on  many  of  our  eastern 
orchards,  is  also  probably  an  Australian  species. 

But  the  scales  are  by  no  means  the  only  insects  injurious  to  horti- 


334 

culture  which  have  been  introdnced.  The  phim  curculio,  it  is  true,  is 
a  native,  and  so  is  the  apple  maggot,  or  railroad  worm.  But  the  Cod- 
ling moth  is  European,  the  principal  currant  worm  is  European,  the 
grape-berry  moth  originally  inhabited  the  Mediterranean  regions,  and 
a  number  of  others  have  been  introduced  from  different  parts  of  the 
world.  Our  danger  is  by  no  means  past;  fresli  introductions  are 
coming  all  the  time.  Many  of  these  are  for  a  time  limited  in  their 
distribution,  but  all  are  capable  of  spreading  throughout  a  large  por- 
tion of  the  country.  The  European  gypsy  moth,  one  of  the  most 
ravenous  defoliators  of  fruit  and  shade  trees  known  to  entomologists, 
has  for  the  last  ten  years  made  itself  so  conspicuous  in  parts  of  Massa- 
chusetts that  the  State  government  has  expended  over  $300,000  in 
attempting  to  stamp  it  out.  The  European  leopard  moth,  now  confined 
to  the  immediate  vicinity  of  New  York  City,  is  an  insect  which,  in  the 
larval  state,  bores  into  the  twigs  of  many  trees,  including  fruit  trees, 
and  threatens  to  spread  and  do  great  damage.  A  new  pear  borer, 
imported  in  nursery  stock  from  Europe,  has  begun  to  spread  in  the 
State  of  New  Jersey,  and  this  is  one  of  the  most  serious  enemies  to  an 
important  croj)  which  is  known  to  us.  It  is  capable  of  killing  a  vigonms 
pear  tree  outright  in  two  seasons. 

The  injurious  insects  of  Euroi)e  are  well  known,  and  we  are  familiar 
with  the  species  which  are  liable  to  be  imported.  Of  the  injurious 
insects  of  other  foreign  countries  with  which  the  United  States  is  in 
active  commercial  relations,  we  are,  however,  in  comparative  ignorance. 
In  many  of  them  scientific  research  is  comparatively  at  a  standstill, 
and  the  ascertaining  of  the  proper  information  is  difficult.  My  i)rede- 
cessor.  Professor  Kiley,  made  an  effort  to  learn  something  of  the 
injurious  insects  of  Japan  through  the  temporary  appointment  of  a 
special  agent  in  that  country,  and  I  have  recently  made  a  similar  effort 
to  learn  something  of  the  injurious  insects  of  Mexico,  anticipating  that 
the  new  activity  in  railroad  building  from  the  United  States  into  this 
country  can  not  but  result  in  the  eventual  carrying  of  new  injurious 
insects  across  our  borders.  The  latter  investigation  was  started  none 
too  soon,  since  already  a  most  serious  enemy  to  the  cotton  crop  has 
crossed  from  Mexico  to  Texas  and  threatens  great  damage. 

But  it  is  not  alone  against  foreign  countries  that  we  must  be  on  our 
guard ;  interstate  commerce  is  distributing  injurious  insects  as  well. 
The  sudden  appearance  of  the  San  Jose  scale  in  the  East,  just  men- 
tioned, is  a  case  in  point.  The  harlequin  cabbage-bug  is  steadily 
advancing  from  the  South.  The  potato-tuber  moth  bids  fair  to  continue 
its  eastward  progress  from  Colorado,  into  which  State  it  has  been 
brought  from  California.  The  sweet-potato  root-borer  is  working  up 
through  our  southern  states  from  Florida  and  Texas.  The  clover  root- 
borer  and  the  clover-leaf  weevil  are  working  westward  through  Indi- 
ana and  Michigan.  The  hop  plant-louse  and  the  pear  blister-mite,  well 
known  eastern  insects,  have  recently  made  their  first  appearance  on 
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the  Pacific  Slope,  and  the  well-kiiowu  eastern  spread  of  the  Colorado 
potato-beetle  from  the  plains  of  the  West,  at  tirst  slow  and  accom- 
plished only  by  the  flight  of  the  perfect  insect,  but  afterwards  carried 
on  in  great  jumps,  assisted  by  the  railroads,  is  a  startling  case  within 
the  recollection  of  everyone. 

I  have  said  enough,  perhaps,  to  indicate  the  great  importance  of 
this  subject  and  the  absolute  necessity  of  the  immediate  and  serious 
consideration  of  the  question  of  defense.  The  employment  of  state 
entomologists  or  the  attaching  of  men  trained  in  the  study  of  insects 
to  the  staffs  of  the  state  experiment  stations,  is  the  first  step.  The 
majority  of  the  injurious  insects  of  the  regions  which  these  men  super- 
vise become  known  to  them  sooner  or  later,  and  in  most  cases  a  new 
insect  pest  will  be  brought  to  their  notice.  It  will,  however,  very  often 
happen,  and,  indeed,  has  happened,  that  a  new  insect  will  have  gained 
a  foothold  and  will  have  achieved  a  considerable  spread  before  the 
fruit-growers  or  farmers  become  aware  of  the  fiict,  and  before  entomol- 
ogists learn  of  it,  so  that  certain  local  measures  restricting  the  impor- 
tation orvsale  of  uninspected  material  which  may  carry  injurious 
insects  are  necessary. 

The  greatest  sufferers  from  imported  injurious  insects  have,  perhaps, 
been  the  fruit-growers  of  California,  and  this  State  was  naturally  the 
tirst  to  pass  quarantine  and  inspection  laws.  The  first  efficient  regu- 
lation of  this  character  was  passed  by  the  legislature  of  California  in 
the  spring  of  1881,  and  was  entitled  "An  act  to  protect  and  promote 
the  horticultural  interests  of  the.  State."  This  law  has  since  been 
amended  and  enlarged,  until  its  present  effect  is  eminently  satisfactory. 
Nursery  stock,  and  fruit  in  particular,  have  been  invariably  inspected 
with  care,  quarantined  if  found  infested,  submitted. to  thorough  fumi- 
gation with  hydrocyanic  acid  gas,  and  confiscated  and  destroyed 
if  this  is  found  to  be  necessary.  Moreover,  penalties  are  enforced  for 
the  exposing  of  infested  fruit  for  sale  in  the  markets.  Cargoes  arriv- 
ing at  California  ports  are  examined,  and  nursery  stock  coming  by  rail 
from  the  East  also  receives  inspection.  California  is  thus  reasonably 
well  protected,  but,  unfortunately,  there  is  nothing  in  her  law  which 
prohibits  the  sending  of  infested  fruit  or  stock  to  her  less  fortunate 
eastern  neighbors.  A  man  will  be  fined  if  he  exposes  for  sale  in  San 
Francisco  or  Los  Angeles  a  crate  of  Cahfornia  pears  covered  with  the 
San  Jose  scale,  but  if  he  boxes  up  his  crate  and  sells  it  to  a  merchant 
in  Chicago  or  New  York  he  will  get  his  price,  with  no  penalty,  except, 
let  us  hope,  qualms  of  conscience. 

Following  the  adoption  of  the  California  regulations,  several  of  the 
Australian  colonies,  New  Zealand,  and  Cape  Colony  adopted  restrictive 
regulations.  Later  Oregon,  Washington,  and  Idaho  in  this  country 
adopted  similar  measures,  and  British  Columbia  has,  within  a  year, 
revised  her  acts  concerning  the  Provincial  Board  of  Horticulture,  and 
established  a  series  of  rules  and  regulations  for  the  purpose  of  prevent- 
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ing  the  spread  of  contagious  diseases  in  orchards,  gardens,  among 
frnit  and  fruit  trees,  for  the  prevention,  treatment,  cure,  and  extirpa- 
tion of  fruit  i)ests,  etc. 

The  subject  of  simihir  reguhitions  in  the  Eastern  States  has  been 
iigitated  to  a  certain  degree.  Objections  of  greater  or  less  weight  have 
been  urged,  but  the  necessity  for  some  regulation  of  traffic  has  not 
been  given  anything  like  its  proper  prominence.  The  ablest  discussion 
of  the  question  which  I  have  seen  was  printed  editorially  in  Garden 
and  Forest  during  the  past  fall.  The  great  ditticulty  of  establishing 
an  official  quarantine  on  the  borders  of  every  State  in  the  Union  is 
pointed  out,  and  it  is  shown  that  the  legitimate  outcome  of  any  effort 
at  inspection  which  should  aim  to  be  thorough  would  probably  be  the 
ultimate  expenditure  of  a  sum  larger  than  the  loss  occasioned  by  the 
ravages  of  the  pests  themselves.  The  important  point  that  legislation 
in  individual  States  can  be  locally  beneficial  only  wlien  there  is  a  strong 
public  sentiment  behind  it  is  noted,  and  the  probability  of  rousing  a 
spirit  of  individual  independence  and  a  sentiment  of  retaliation  on  the 
part  of  one  community  against  another  is  pointed  out.  The  final  con- 
clusion is  that  the  main  thing  for  the  Federal  and  State  governments  to 
do,  is  to  give  liberal  support  to  the  scientific  study  of  injurious  insects 
and  plant  diseases. 

It  will  be  found  difficult  to  frame  any  legislation  which  will  avoid  the 
objections  thus  urged,  but  should  the  enlightened  public  sentiment  of 
the  horticulturists  and  agriculturists  of  any  given  county  in  tlie  eastern 
United  States  see  the  necessity  of  enforcing  insecticide  and  fungicide 
work,  or  should  an  emergency  arise  which  would  demand  immediate 
remedy,  there  exist  no  laws  under  which  operations  could  be  begun. 
The  immediate  adoption  by  all  Eastern  States  of  a  law  which  shall 
declare,  as  does  the  Idaho  law,  that  it  is  the  duty  of  every  agriculturist  to 
adopt  and  apply,  from  time  to  time,  proper  methods  for  the  destruction 
of  insects;  which  gives  the  governor  or  ruling  body  of  the  State  Board 
of  Agriculture  power  to  appoint  county  commissioners  upon  proper 
request,  and  which  shall  further  provide  that  these  commissioners 
shall  have  the  power  to  enforce  remedial  work  when  horticultural 
interests  are  threatened  through  the  neglect  of  individuals,  be  the 
details  what  they  may,  should  be  urged  by  all  prominent  bodies  of 
horticulturists.  Another  necessity  is  the  passage  of  a  law  providing 
a  penalty  for  the  knowing  sale  of  nursery  stock  or  fruit  affected  by 
injurious  insects,  although  tlie  necessity  for  such  a  regulation  will  be 
obviated  to  a  great  degree  if  horticulturists  Avill  demand  a  written 
guarantee  of  non-infestation  with  every  invoice  of  nursery  stock  pur- 
chased. 

In  States  containing  ports  of  entry,  regulations  should  be  adopted 
which  will  provide  for  the  inspection  and  quarantining  of  infested  sub- 
stances from  abroad.  These  regulations  may  be  based  ui)on  the  Cali- 
fornia law.     This  is  perhaps  the  crying  need  of  the  present  time.     The 
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western  coast  is  reasonably  well  protected ;  tlie  eastern  coast  has  only 
the  protection  aflorded  by  the  employment  in  almost  every  State  of  a 
trained  entomologist.  From  our  Canadian  border  there  is  no  great 
danger,  and  the  States  of  the  northern  tier  almost  without  excei)tion 
employ  State  entomologists.  The  Mexican  border  is  unprotected,  and 
legislation  on  thei)art  of  Texas  is  most  desirable.  Pending  such  legis- 
lation, the  Department  of  Agriculture  has  temporarily  employed  an 
agent  upon  the  Mexican  border,  whose  prime  business  is  to  study  the 
cotton-boll  weevil  recently  introduced,  but  also  to  watch  after  other 
possibilites  in  the  way  of  imported  pests.  This  same  agent,  during  the 
fall  of  1894,  traveled  extensively  through  northern  Mexico,  and  sent  in 
an  account  of  all  the  injurious  insects  prevalent  in  the  cultivated  regions 
which  came  under  his  observation,  and  from  this  account  it  appears 
that  there  are  a  number  of  species  which  should  be  rigidly  guarded 
against. 

The  matter  of  interstate  protection  is  a  more  ditticult  one.  The 
objections  which  have  been  urged  by  the  editor  of  Garden,  and  Forest 
are  very  sound.  Such  a  thing  as  interstate  quarantine  seems  to  the 
writer,  after  careful  consideration  of  the  subject,  to  be  impracticable. 
Where,  however,  such  State  regulations  as  we  have  just  outlined  are 
in  force,  where  intelligent  and  eflticient  county  commissioners  have 
been  appointed  in  each  county,  and  where  the  law  has  been  properly 
worded  as  to  the  details  of  the- authority  of  these  county  commission- 
ers, there  is  no  reason  why  the  practical  effect  of  a  quarantine  without 
its  serious  objections  may  not  be  attained. 

Given  present  conditions,  therefore,  does  it  not  become  the  plain  and 
immediate  duty  of  influential  agricultural  and  horticultural  organiza- 
tions to  agitate  the  subject  of  legislative  protection '!  Should  they  not 
at  once  and  in  all  of  our  Eastern  States  establish  committees  to  at 
least  give  the  question  careful  consideration  and,  if  thought  advisable, 
to  draft  bills  for  presentation  before  their  legislatures?  Keviewing  the 
field  I  am  convinced  that  immediate  action  is  desirable,  and  that  the 
sooner  any  given  State  passes  a  law  enabling  its  State  board  of  agri- 
culture to  handle  emergencies,  at  least,  by  county  commissioners,  the 
sooner  will  that  State  be  in  a  position  to  protect  efScieutly  and  intelli- 
gently her  agricultural  and  horticultural  interests. 

With  one  word  more  to  the  individual  liorticulturist,  let  me  close. 
There  is  no  doubt  that  the  prime  agent  in  the  distribution  of  injurious 
insects,  particularly  scale  insects,  is  the  nurseryman.  Too  frequently 
an  orchard  is  handicapped  from  the  start  by  the  negligent  planting  of 
stock  wl  ich  bears  some  destructive  scale  insect,  or  contains  some  inju- 
rious borer,  or  bears  the  eggs  of  leaf-feeders  or  other  enemies.  Not  a 
single  tree  should  be  set  out  without  the  most  careful  examination,  and 
in  fact  we  may  almost  go  so  far  as  to  say  that  no  stock  should  be 
planted  without  having  been  thoroughly  washed  with  some  strong 
insecticide,  or,  better,  fumigated  with  hydrocyanic  acid  gas.     At  the 
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very  least,  as  I  have  suggested  before,  require  from  the  ])erson  from 
whom  tlie  nursery  stock  is  bought,  a  cleau  bill  of  health,  a  guarantee 
of  freedom  from  injurious  insects.  With  such  a  guarantee,  it  is  reason 
able  to  suppose  that  damages  can  be  gained  if  the  stock  should  sub- 
sequently prove  to  be  infected.  No  nurseryman  could  do  a  wiser  thing 
than  habitually  to  give  such  a  gu  irantee,  and  to  advertise  the  fact 
that  all  stock  has  been  thoroughly  fumigated  before  it  is  sent  out. 
Had  such  a  custom  prevailed  in  the  past  it  is  safe  to  say  that  a  very 
large  proportion  of  the  damage  which  has  been  done  by  injurious 
insects  to  orchard  trees  all  over  the  Knited  States  would  have  been 
absolutely  prevented,  and  the  spread  of  scale  insects  in  particular 
would  have  been  limited  almost  to  insignificance.  With  such  a  custom 
prevailing  in  the  future,  these-  centers  of  infection,  which  gather  new 
injurious  insects  from  all  parts  of  the  world  and  distribute  them  broad- 
cast upon  young  plants,  will  then  cease-  to  perform  this  destructive 
office,  and  a  large  measure  of  the  danger  to  which  every  fruit  grower  is 
now  subject  will  have  been  wiped  out. 


IS  CYRTONEURA  C^SIA  AN  INJURIOUS  INSECT? 

By  1>.  W.  Cocnii-i-KiT. 

On  March  10,  1892,  four  specimens  of  a  muscid  fly  were  received  at 
tliis  ofHce  from  Prof.  0.  P.  Gillette,  accompanied  by  the  statement  that 
they  were  bred  from  squash  roots.  A  recent  study  of  these  specimens 
indicates  that  they  belong  to  Cyrtoneura  ccesia  Meigen,  a  European 
species  not  heretofore  reported  as  occurring  in  this  country  (Fig.  32). 

Professor  Gillette  has  given  an  account  of  what  is  evidently  tlie 
same  insect  in  Bulletin  No.  19,  of  the  State  Exi)erimeut  Station  of 
Colorado,  under  the  name  of  Cyrtoneura  stahulans  [\)  Fabr.,  according 
to  the  identification  by  Dr.  S.  W.  Williston,  as  stated  in  a  footnote. 
Professor  Gillette  terms  its  larva  the  "squash  root-maggot,"  and  states 
that  when  the  early-planted  squashes  were  beginning  to  send  out 
vines  many  of  them  wilted  and  died,  the  ground  at  their  bases  becom- 
ing wet  with  their  juices,  and  upon  examination  it  was  found  that  the 
stems  of  these  plants  beneath  the  mirface  of  the  ground  had  been 
completely  honey-combed  by  a  white,  dipterous  larva.  In  the  adjacent 
soil,  the  eggs,  larvar,  and  puparia  of  this  insect  occurred  as  late  as 
July  13,  and  from  some  of  these  puparia  the  flies  issued  on  the  last 
day  of  July.  The  eggs  were  of  a  pure  white  color,  about  1.25"""  long, 
ribbed  lengthwise  excepting  on  one  side,  which  was  perfectly  smooth; 
they  were  dejmsited  in  chisters  between  the  earth  and  the  stems  of  the 
plants. 

This  same  insect  was  also  bred  by  the  writer  at  Anaheim,  Cal.,  during 
the  winter  of  1884,  from  larv;e  found  in  the  moist  soil  beneath  a  wooden 
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box  contaiuiug  a  partially  decomposed  watermelon.  The  juices  of  the 
melon  had  passed  through  the  cracks  in  the  bottom  of  the  box,  com- 
pletely saturating  the  earth  beneath  it,  and  in  this  moistened  soil  the 
larviv  were  running  riot.  They  were  first  observed  December  10,  and 
two  of  them  assumed  the  adult  form  on  the  24:th  of  the  same  month, 
the  date  of  pupation  not  having  been  noted. 

In  Europe,  Gerckehas  bred  this  species  fi-om  mushrooms,  while  other 
members  of  this  genus  have  been  bred  from  decaying  vegetable  and 
animal  substances,  including  insects,  from  garden  mold,  mushrooms, 
the  nests  of  wild  bees,  etc. 


Tig.  32. — Cyrtoneura  cresia :  a,  larva;  /,  adult — greatly  enlarged;  b,  anal  end  of  larva;  e,  head  of 
larva;  g,  bead  of  adult— still  more  enlarged;  c,  anal  spiracular  orifice  of  larva;  d,  thoracic  spiracular 
opening  of  same;  /;,  antenna  of  adult — still  more  highly  magnified  (original). 

The  question  naturally  arises,  Did  the  larv*  observed  by  Professor 
Gillette  really  cause  the  death  of  the  squash-vines,  or  were  they  sim- 
ply scavengers  that  had  followed  the  workings  of  some  other  insect? 
In  England  an  allied  species,  the  Cyrtoneura  sfahulaus,  is  reported  to 
have  been  bred  from  onions  infested  with  larva3  of  Phorbia  cepnruni, 
but  in  this  instance  the  last-named  insect  was  the  destructive  one, 
while  the  Cyrtoneura  evidently  acted  as  a  scavenger.  May  not  the 
case  recorded  by  Professor  Gillette  be  of  precisely  the  same  nature  as 
this  one? 
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INSECT  FERTILIZATION  OF  AN  AROID  PLANT. 

I'>y  Hem:v  Ci.  HnHHARD. 

In  the  dense  forests  of  the  West  Indian  Ishmds  a  very  (•haracteristic 
feature  of  the  luxuriant  vegetation  is  afforded  by  tlie  abundance  of 
aroid  phmts.  The  giants  of  the  family,  Anthuriuni,  Monstera,  and 
their  allies,  are  everywhere  present,  ascending  the  tree-trunks,  or 
climbing  along  the  outstretched  branches  and  sending  d<nvn  their  cord- 
like roots  in  a  tangle  of  lianas;  others  less  arboreal  overhanging  the 


Fig.  33. — Inrtoiescencn  of  rhilmhiulroti  sji. :  a.  exterior  of  sj)athe,  showing  fiingiis  spot;  b,  section 
of  spathe,  showinj;  spadix  one-half  natural  si/.e;  c,  2/ac;-o««oia  itUea  enlargi'd— front  leg  and  antenna 
ilo. — mere  enlarged.    (From  diagrammatic  drawing  by  the  author.) 

rocky  ledges  and  spreading  over  the  path  their  huge  caladium  like  leaves 
to  iutercejit  any  ray  of  sunlight  that  may  chance  to  penetrate  tlie  arbo- 
real shield  overhead.  Among  the  varied  forms,  one  of  the  largest  is 
a  species  of  Philodendron.  This  plant  is  nearly  terrestrial,  growing 
among  rocks  or  upon  fallen  tree  trunks.  It  is  an  indifferent  climber 
and  its  root-stalk,  although  six  or  eight  inches  in  diameter,  does  not, 
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as  a  rule,  exceed  four  feet  in  length.  Being  a  very  accessible  and  at  the 
same  time  a  very  common  plant,  no  wanderer  iu  the  mountain  forests 
can  fail  to  observe  its  inflorescence.  This  consists  of  greenish  or  pur- 
l)lish  flask-shaped  organs,  resembling  huge  unopened  buds,  growing 
upright  in  groups  upon  the  rhizome,  at  the  bases  of  the  leaf-stalks. 

The  flower  case  has  about  the  size  and  very  much  the  shape  of  a 
sixteen  ounce  Florence  flask.  When  cut  open  and  examined  it  is 
found  to  consist  of  a  thick  and  leathery  spathe  wrapped  in  a  spiral 
about  an  upright,  cylindrical  spadix.  The  enveloping  spathe  tightly 
clasps  in  its  embrace  the  upper,  pollen-producing  portion  of  the  spadix, 
but  expanding  below,  leaves  the  fruiting  portion  free,  in  a  cavity  which 
is  partially  filled  with  a  mucilaginous  liquid.  All  evaporation  is  pre- 
vented by  the  overlapping  of  the  spathe,  and  the  floral  organs  thus 
hermetically  sealed  within  the  flask  would  seem  to  be  destined  to  self- 
fertilization  most  rigidly  enforced.  Indeed  it  is  difficult  to  conceive 
how  any  fertilization  could  be  accomplished  by  the  plant  itself,  since 
the  pollen  tubes  of  the  spadix,  being  tightly  enrolled  by  the  inner  folds 
of  the  spathe,  are  unable  to  give  forth  their  fertilizing  grains. 

During  a  recent  visit  to  the  island  of  Montserrat,  one  of  the  Leeward 
group  of  the  Lesser  Antilles,  I  had  occasion  to  observe  that  the  matur- 
ing flowers  of  this  plant  are  infested  with  numerous  larvte  of  sap- 
loving  beetles  and  flies,  which  swarm  in  the  flower-cases,  feeding  upon 
the  envelope  and  breaking  it  down,  until  at  last  therii»ening  fruits  sur- 
rounding the  base  of  the  spadix  are  stripped  of  their  covering  and  stand 
exposed,  to  be  carried  away  by  birds  and  other  agencies  which  aid  in 
the  dissemination  of  the  seed.  The  immature  inflorescence,  however, 
contained  at  first  no  insects,  but  in  every  case,  sooner  or  later,  a 
brownish  spot,  caused  apparently  by  a  rot-fungus,  made  its  appearance 
upon  the  exterior  of  the  flower-case  (spathe).  It  was  remarked  that 
the  fungus  spot  invariably  occupied  the  same  position,  occurring 
always  at  the  extreme  outer  edge  of  the  overlai)ping  spathe,  opposite  a 
deep  sinus  which  cuts  into  the  margin.  The  accompanying  diagrams, 
although  they  do  not  attempt  to  reproduce  exactly  the  structure  of  the 
floral  organs,  will  serve  to  illustrate  the  general  features  of  the  inflo- 
rescence. Fig.  33  a  represents  the  flask-like  spathe  upon  which  the 
fungus  spot  will  be  seen  in  i)rocess  of  development.  Fig.  33  h  gives 
a  section  of  the  same,  showing  the  internal  cavity,  and  the  spadix  with 
its  base  immersed  in  liquid,  the  surface  of  which  is  indicated  by  a 
horizontal  line.* 


*  Fig.  33  b  is  reproduced  from  rough  field  notes,  aud  does  not  present  an  actual 
section  of  the  spathe,  in  which  the  upper  male  portion  of  the  spadix  is  enrolled 
within  the  inner  flap  of  the  spathe.  The  iipper  jiortiou  of  the  inliexed  spathe  goes 
more  than  once  around  the  spadix,  which  does  not  come  in  contact  Avith  the  outer 
walls  as  shown  in  the  figure.  Of  the  double  envelope  thus  formed,  the  inner  walls 
should  descend  around  the  spadix  very  nearly  to  the  surface  of  the  liquid. 
1L'L*83— No.  4 5 
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As  tbe  result  of  the  examiiiatioii  of  iminerous  tlower-cases,  the  fungus- 
spot  was  found  to  increase  in  area  until  it  reached  the  size  of  a  shilling 
l>iece.  Its  growth  theu  ceased.  In  the  meantime  the  tissues  affected 
by  the  fungus  shrink  and  finally  s})lit,  leaving  an  opening  into  the 
cavity  of  the  spathe  through  which  saprophagous  insects  can  enter 
at  will. 

In  examining  flowers  not  yet  attacked  by  the  fungus,  or  in  which  its 
presence  is  barely  indicated  by  a  slight  discoloration,  the  author  of  the 
contrivance  is  freipiently  disclosed.  This  is  no  other  than  a  sap-beetle 
of  the  family  ]S^itiduli(he,  a  pair  of  which,  male  and  female,  ai  e  invari- 
ably found  together,  forcing  their  thin  bodies  under  the  overlai)i)ing 
fold  of  the  spathe.  Mr.  E.  A.  Schwarz  has  identified  this  beetle  uith 
Macrostola  liitea  Murray,  described  from  Cumana,  Venezuela. 

Fig.  33,  c  gives  an  outline  of  the  beetle,  with  its  antenna  and  front 
leg  more  enlarged.  The  hair  line  at  the  side  of  the  figure  shows  the 
natural  size. 

The  Macrostolasevideutly  consume  some  days  iu  gaining  an  entrance 
into  the  flower-case.  In  this  laborious  eftort  they  are  materially 
assisted,  first  by  the  plant,  which  has  accommodatingly  reduced  the 
distance  to  be  traversed  by  the  beetle  by  means  of  the  sinus  in  the  edge 
of  the  spathe,  without,  however,  iu  the  least  degree  breaking  the  seal 
of  the  tlower-case.  The  instinct  of  the  beetle  in  selecting  this  weakest 
point  for  its  attack  appears  to  be  unerring.  Secondly,  I  believe  that 
the  aid  afforded  by  the  rot  fungus,  which  promptly  attacks  the  surface 
gnawed  by  the  beetles  iu  their  effort  to  cut  a  passage  onward,  is  most 
material  iu  causing  the  tissues  of  the  thick  and  leathery  spathe  to 
soften  and  perhaps  to  warp  slightly  in  vshriuking  Thus  the  beetles  are 
enabled  to  accomplish  that  Avhich  without  this  assistance  would  be 
impossible  to  their  feeble  powers.  At  any  rate,  thei)assage  of  the  pair 
of  insects  is  made  without,  for  the  time  being,  breaking  the  closely 
guarded  seal  of  the  i^lant,  and  they  enter  into  undisturbed  possession 
of  their  new  home.  The  point  of  entrance  lies  just  above  the  surface 
of  the  liquid  in  the  cavity.  Once  inside,  the  beetles  nuike  their  way  to 
the  si)adix,  and  force  a  jiassage  upward  along  its  polleniferous  portion. 
The  fenuile,  as  she  proceeds,  deposits  eggs,  which  soon  produce  a 
numerous  colony  of  larv.v.  By  the  time  their  jtrogeny  are  half  grown, 
the  parent  beetles,  having  fulfilled  the  measure  of  their  existence, 
perish.  Their  dead  bodies  will  invariably  be  found  together  at  the  upper 
end  of  the  spadix,  firmly  wedged  beneath  the  fold  of  the  spathe,  and 
incased  in  a  thick  i)aste  of  ixdlen  grains  agglutinated  by  the  mucilage 
of  the  plant.  * 

The  brood  of  larvie  live  and  complete  their  growth  within  the  tlower- 
case,  feeding  upon  the  pollen,  iu  search  of  which  they  burrow  and  mine 


*  A  similar  life-loug  attachment  and  association  of  a  single  pair  of  adult  beetles 
has  been  noticed  by  me  in  the  cast^  of  Epunva  monogama  Crotch,  another  member  of 
the  family  Nitidulida'.  Compare,  "Inhabitants  of  a  Fungus."  (Can.  Ent.,  vol. 
XXIV,  1892,  pp.  250  if.) 
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along-  the  spadix,  thus  detaching  the  inner  coils  of  the  spathe  from 
their  grasp  upon  the  anther  cells.  A  copious  discharge  of  mucus  from 
the  walls  of  the  spathe  causes  the  released  ]iollen  to  stream  down  into 
the  cavity  below,  converting  the  limpid  liquid  into  a  turbid,  soup-like 
mixture.  Every  portion  of  the  interior  is  soon  bedaubed  with  a  farina- 
ceous paste,  upon  which  the  swarming  larviT?  live  and  feed  riotously. 
They  finally  pupate  and  transform  to  ])erfect  beetles.  In  the  meantime 
the  diseased  spot  in  the  spathe  completes  its  growth  and  drops  away, 
leaving  a  yawning  oritice,  through  which  other  saprophagous  insects 
gain  an  entrance  and  add  their  increase  to  the  swarming  ])()pulatiou  of 
the  tiower.  Prominent  among  these  is  a  fly  maggot,  similar  to  those 
which  infest  fungi.  This  maggot  feeds  upon  tiie  ripening  ]>arenchyma 
of  the  tioral  envelope  and  destroys  it.  The  liquid  within  the  cavity 
becomes  i)utrid,  and  finally  escapes  through  the  breaking  down  of  the 
containing  walls. 

The  brood  of  Macrostola  beetles,  by  this  demolition  of  their  domicile, 
are  driven  forth  to  mate  and  betake  themselves  to  neighboring  flow- 
ers, where  they  rejieat  the  process  just  described.  They  bear  Avith 
them  in  the  j)olleu  i)aste  with  which  their  bodies  are  plentifully 
bedaubed,  the  material  necessary  for  the  fructification  of  the  new 
inflorescences  into  which  they  enter. 

The  part  played  by  the  rot-fungus  is  an  important  one,  equally 
advantageous  to  the  beetles  and  to  the  plant.  It  aids  the  former  by 
first  softening  the  tissues  of  the  spathe,  thus  allowing  the  beetles  to 
advance  in  their  passage  into  the  flower-case,  and  afterwards  harden- 
ing and  for  the  time  being  eflectually  closing  the  entrance  against 
other  intruders.  After  the  Macrostolas,  in  undisturbed  possession  of 
the  flower-case,  have  accomplished  the  fertilization  of  the  stigmas  and 
released  the  i>ollen,  the  fungus  in  maturing  breaks  the  seal  of  the 
plant  and  admits  destructive  insects.  The  aroid  thus  secures  the 
expulsion  of  its  pollenizers  as  well  as  the  proper  ripening  and  dissemi- 
nating of  its  seed. 

Observations  upon  the  fertilization  of  aroids  are  not  often  met  with 
in  botanical  literature.  The  flowers  of  the  more  common  northern 
species  have  been  studied  by  various  authors,  but  the  tropical  forms 
have  been  seldom  examined  in  their  native  habitats,  and  most  of  the 
observations  upon  their  methods  of  fertilization  have  been  made  in 
European  greenhouses. 

The  flower-cases  of  many  species  exhale  powerful,  often  foul  and 
putrescent,  odors,  which  attract  scavenger  insects  of  various  kinds,  and 
slugs,  also,  being  particularly  abundant  in  greenhouses,  have  often  been 
observed  creeping  about  the  flowers.  Not  a  few  of  the  records  made 
under  these  unnatural  conditions  add  but  little  to  our  knowledge  of 
the  manner  in  which  the  fertilization  of  these  plants  is  accomplished 
in  the  tropical  forests  where  they  are  at  home. 

The  treatise  of  A.  Engler  upon  the  arrangement  of  the  sexual  organs 
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aud  methods  of  pollenization  in  the  Aracete  (Botan.  Jahrb.,  iv,  pp. 
341-3r)2, 1883),  in  which,  in  addition  to  his  own  profound  researches,  those 
of  all  previous  writers  on  this  subject  are  summed  up,  shows  that  the 
disposition  of  the  sexes  aud  the  modifications  in  form  of  the  in  flores- 
cence in  this  family  are  exceedingly  varied  and  complex.  Contrivances 
adapted  to  insure  cross-fertilization  abound.  A  great  number,  per 
haps  the  majority  of  the  species  that  have  been  noted,  are  protero«;y- 
nous,  i.  e.,  the  female  element  of  the  Howers  or  tlower-spike  precedes 
the  male  in  time  of  blooming.  To  this  class  most,  if  not  all,  of  the 
Philodendrons  belong. 

Among  those  aroids  in  which  the  upper  portion  of  the  spadix  bears 
male  and  the  lower  part  female  flowers,  Engler  notes  eleven  distinct 
arrangements  of  the  sexes  upon  the  spadix,  or  modifications  of  the 
spathe  with  resjject  to  these  arrangements.  Those  species  in  winch 
the  spathe  is  open  and  the  entire  spadix  free,  may  be  fertilized  by 
insects  of  many  kinds  and  even  by  snails.  The  odors  given  off  by 
aroids  having  an  inflorescence  of  this  character  are  often  fragrant,  or 
at  least  not  oflensive  to  man,  and  are  such  as  attract  most  insects,  and 
the  list  of  species  which  have  been  observed  to  enter  the  spatlics  is  a 
very  extended  one.  Some  aroids  of  this  class  on  the  other  hand  exliale 
the  odor  of  carrion  and  are  visited  by  carrion  insects,  such  as  Lnc'dia 
ca'mr,  the  common  blow  fly,  or  carrion  beetles,  Saprinus  nitidiilus,  etc. 

Many  aroids,  as  noted  by  Engler,  have  the  spathe  constricted  in 
various  ways  so  as  to  partly  inclose  the  spadix  and  divide  more  or  less 
completely  th.e  portion  bearing  male  from  that  bearing  female  flowers. 
The  fertilization  of  the  inflorescence  in  such  cases  must  be  eflected  by 
those  insects  which  are  adapted  to  creep  through  narrow  apertures  or 
to  live  in  dark  quarters,  and  the  majority  of  insects  which  frequent 
ordinary  flowers  are  excluded.  The  pollen  in  aroid  flowers  of  this  class 
is  usually  given  off  in  vermiform  masses,  and  is  more  or  less  glutinous 
and  not  dry  as  in  open  flowers.  The  odors  in  the  few  cases  in  which 
they  have  been  noticed  are  said  to  be  disagreeable  or  peculiar. 

In  PineUia  tnberifera  Ten.  the  spathe  is  constricted,  so  that  an  aper- 
ture only  one  scpiare  millimeter  in  dimensions  connects  the  male  with 
the  female  chambers.  Breitenbach  and  Engler  also  observed  that 
swarms  of  small  gnats  passed  freely  through  the  minute  opening,  and 
that  they  were  able  to  carry  off" pollen  adhering  to  their  bodies.  It  is 
probable,  however,  that  in  the  tropics  aroids,  in  which  the  spadix  is 
Avholly  inclosed  or  difficult  of  access,  are  fertilized  for  the  most  part  by 
sap-beetles.  And  when  the  life-histories  of  the  numerous  tropical 
species  of  Cillaius,  Macrostola,  Brachypeplus,  Conotelus,  and  their  near 
allies,  shall  have  been  made  known,  many  of  them  will  no  doubt  be 
found  to  be  connected  with  the  economy  of  some  aroid,  the  plant  and 
the  beetle  being  mutually  dependent  the  one  upon  the  other. 

iSTo  entomologist,  as  far  as  I  am  aware,  has  given  any  attention  to 
the  fertilization  of  West  Indian  aroids  by  insects,  but  Salle  and  Fleu- 
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tiaux  (Ann.  Sue.   Ent.  (le  France,  1889)  record  Cillfvus  linearis  Er.  as 
occurring  in  decaying  aioid  flowers  in  the  island  of  Guadeloupe. 

In  the  Montserrat  avoid,  having  the  spadix  entirely  witliiu  a  Hask- 
shaped  spathe,*  the  iuHoresceuce  is  proterogyuous.  Whether  or  not 
some  of  the  fenuile  flowers  remain  receptive  at  the  time  the  i)ollen  is 
released  by  the  Macrostola  beetles,  I  am  unable  to  say.  Even  were  this 
the  case,  it  seems  likely  that,  as  in  Dracunculus  vulgaris  Schott  and  some 
other  aroids  in  which  the  fact  has  been  ascertained,  the  pollen  is  not 
potent  to  effect  fertiliL;ation  within  the  inflorescence,  and  setting  of  the 
fruit  follows  only  u])on  the  introduction  of  foreign  pollen  fro:n  without. 
Upon  this  assumption,  taken  in  connection  with  the  observed  facts,  the 
following  summary  may  be  given  of  the  successive  stages  in  the  flower- 
ing of  this  plant: 

1.  Female  flowers  at  base  of  spadix  receptive,  and  immersed  in  liqnid ;  upper  por- 
tion of  spadix  male ;  flowers  immature,  and  tightly  enrolled  by  inner  fold  of  spathe. 

2.  Entrance  of  a  single  pair  of  Macrostola  beetles,  bringing  with  them  upon  their 
bodies  the  pollen  from  an  older  inflorescence;  fertilization  of  the  receptive  female 
flowers  by  the  foreign  pollen,  aided  by  the  mucus  of  the  plant. 

3.  Maturing  of  the  anther  cells  in  upper  portion  of  the  spadix,  and  pollen  released 
by  the  Macrostolas  and  their  ofl'spring. 

4.  Seal  of  the  inflorescence  brolien  by  the  ripening  of  the  rot-fungus;  entrance  of 
saprophagous  insects  and  destruction  of  the  spathe;  Macrostolas  ejected,  bearing 
pollen  upon  their  bodies  to  enter  and  fertilize  other  flower  cases. 

5.  Ripening  of  the  fruiting  portiou  of  the  spadix  in  o])en  air,  and  dissemination 
of  the  exposed  seed. 


NOTES  AND  OBSERVATIONS  ON  THE  TWIG  GIRDLER. 

( Oiicideres  ciuguJata  Say.) 
By  Theo.   H.  ScHEi'i'EK,  Lawrence,  h'aiix. 

The  beetle  usuallj^  known  as  the  hickory  twig  girdler,  injurious  also 
to  the  persimmon  among  forest  trees  and  the  api)le  and  pear  m 
orchards,  has  appeared  in  eastern  Kansas,  as  a  depredator  upon  the 
white  elm  {Ulmus  americana).  So  far  has  it  departed  from  its  known 
and  recorded  i)reference  t  that  hickory  groves  and  orchards  in  this 
vicinity  show  no  signs  of  its  work,  while  elms,  both  in  natural  groves 
and  in  yards  and  parks,  are  more  or  less  affected. 

"  The  material  at  hand  is  unfortunately  insufficient  for  tlie  proper  classification  of 
the  plant,  and  the  species  can  not  be  determined.  It  is  apparently  a  Philodendron 
belonging  to  Engler's  section  IV  of  this  genus,  as  given  in  his  classification  of  aroids 
(Die  uatiirlichen  Pflanzen-Familieu,  Endlicher  u.  Prantl;  Araoea'  von  A.  Engler, 
p.  134). 

tNOTE. — Since  writing  the  above  my  attention  has  been  called  to  a  short  article  in 
the  Kansas  Horticultural  Re])ort  for  1882,  in  which  this  insect  is  spoken  of  in  con- 
nection with  its  work  upon  elms. — T.  H.  S. 

It  is  also  mentioned  as  attacking  elm  by  Professor  Riley,  in  the  third  volume  of 
the  American  Entomo1o{ii.st  (p.  297,  December.  1880).  See  also  First  Report  South 
Carolina  Agr.  Exp.  St.  1888-89,  pp.  40,  41.— Ed. 
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The  attention  of  the  Department  of  Entoinoh)gy  of  the  State  Univer- 
sity here  was  first  called  to  the  matter  in  late  summer  last  year,  when 
a  farmer  brought  a  girdled  branch  to  the  laboratory.  The  girdling^ 
plainly  showed  that  it  had  been  done  by  Oncideres,  and  later  on  one  or 
two  specimens  of  the  insect  were  secured.  While  no  serious  damage  has 
been  reported  this  season,  many  trees  planted  for  shade  have  suffered 
considerably,  and  there  is  evidence  that  the  insect  is  spreading.  Trees 
that  are  the  worse  affected  this  year  show  a  relatively  small  number  of 
last  season's  scars.  The  elms  on  the  university  campus  continued  to 
drop  their  branches  for  four  weeks  or  more,  every  moderately  strong 
wind  bringing  down  fresh  ones. 

On  the  fourteenth  of  September  your  correspondent  visited  the  farm 
of  Mr.  Harvey,  near  Blue  Mound,  to  make  observations  on  the  Mork  ot 
the  girdler.  Some  of  the  shade  trees  in  his  yard  looked  as  if  they  had 
been  pruned  of  nearly  all  the  limbs  ranging  in  size  from  one  fourth  to 
one-half  of  an  inch  in  diameter,  the  ground  underneath  being  (^uite 
covered  with  them.  Owing  to  thebrittleness  of  the  heart  wood  in  elm, 
the  branches  always  fall  oft"  with  the  first  breeze  that  sways  them  after 
they  have  been  girdled  deep  enough.  Though  some  of  the  trees  stood 
in  the  edge  of  an  apple  orchard,  the  apple  trees  were  not  affected.  Mr. 
Harvey  stated,  however,  that  he  had  noticed  one  girdled  cherry  limb 
and  two  or  three  of  a  locust.  As  these  trees  stood  beneath  taller  elms^ 
it  is  probable  that  the  girdling  was  a  mere  accidental  circumstance. 

A  girdler  being  found  at  work,  her  performances  were  watched  for 
more  than  half  an  hour.  She  stood  upon  the  part  of  the  limb  that 
would  fall,  clasping  the  groove  with  the  front  tarsi,  and  working  slowly 
around,  sometimes  to  the  right  and  sometimes  to  the  left,  deepened  the 
channel,  though  not  perceptibly,  of  course,  at  each  round.  The  work 
was  nearly  completed  when  she  was  first  seen,  the  groove  having 
reached  the  heart  wood  and  being  about  one-eighth  of  an  inch  in  width. 
When  working  on  the  under  side  of  the  limb,  she  would  face  about  once 
in  a  ^\'hile  and,  to  all  appearances,  dislodge  chips  from  her  mandibles. 

From  the  fact  that  the  insect  is  almost  invariably  found  on  the 
freshly  fallen  branch,  one  might  infer  that  through  instinct  she  always 
stands  beyond  the  notch  and  facing  the  tree  so  that  she  may  go  down 
with  the  branch  and  finish  her  ovipositing  in  case  she  had  not  already 
done  so.  In  nearly  every  case  that  came  under  my  observation,  how- 
ever, the  egg-laying  was  finished  when  the  branch  fell,  and  the  insect 
was  found  either  resting  or  feeding  on  the  tender  bark  near  the  end  of 
a  twig.  In  one  instance,  at  least,  the  girdler  was  still  ovipositing  when 
the  branch  was  picked  up  an  hour  or  so  after  it  had  fallen.  Numerous 
gnawed  places  on  the  tender  side  shoots  attest  to  the  quality  of  a  work- 
ing beetle's  appetite. 

The  line  of  girdling  is  usually  very  regular,  and  curves  around  the 
limb  nearly  at  right  angles  to  its  longitudinal  axis.  Very  rarely  an 
unskilled  worker  fails  to  make  exact  connections  in  coming  around  to 
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the  startiug'  point,  and  in  consequence  has  more  gnawing  to  do  than  if 
it  had  not  made  this  mistake  in  the  preliminary  suivey.  The  channel 
slopes  in  a  very  little  from  either  side,  not  unlike  the  notch  made  by  a 
beaver  in  gnawing  ott'a  tree. 

The  eggs  are  deposited  beneath  the  bark  of  the  girdled  branches, 
and  just  at  the  base  of  side  shoots  or  aborted  buds.  Usually  there  is 
but  one  at  a  shoot,  but  in  case  the  latter  is  large  there  may  be  two  or 
three.  The  aperture  of  the  puncture  is  somewhat  oval  in  form,  being 
slightly  flattened  on  the  under  side.  Immediately  beneath  it,  and 
capped  with  a  gummy  substance  for  protection,  is  the  egg,  a  pale  white 
elongated  body,  with  a  longitudinal  diameter  about  three  times  as  great 
as  the  transverse.  It  lies  just  under  the  bark,  or  in  some  cases, 
between  the  layers  of  the  bark.  The  number  of  eggs  thus  deposited 
by  a  single  female  varies  somewhat.  Of  seven  branches  examined, 
two  had  eight  punctures  each,  two  nine,  and  three  fourteen.  The 
g'irdler  seems  to  be  very  careful  to  place  all  its  eggs  along  the  main 
axis  of  the  limb.  In  no  case  was  there  a  puncture  on  a  side  shoot,  no 
matter  how  many  twigs  or  buds  it  might  have. 

These  eggs  were  found  to  hatch  in  from  three  to  four  weeks  after  the 
branches  had  dropped,  the  larvie  appearing  as  very  small  cream-colored 
footless  grubs.  As  these  larvte  are  still  very  small  at  this  writing 
(November  12),  they  will  doubtless  pass  the  winter  in  this  state,  feed 
and  grow  rapidly  when  spring  comes,  transform  in  mid-summer,  and 
emerge  as  a  perfect  insect  about  the  first  of  August. 

A  detailed  description  of  the  beetle  is  hardly  necessary,  as  it  is 
figured  and  described  in  several  reports  on  insects  injurious  to  forest 
trees,  and  in  horticultural  reports.  To  those,  however,  who  might  not 
have  such  report  at  hand,  a  means  of  roughly  identifying  it  may  be 
acceptable.  It  has  the  characteristic  long  antenna'  of  most  Ceramby- 
cidne,  is  sub-cylindrical  in  shape,  and  varies  from  about  eight  to  eleven- 
sixteenths  of  an  inch  in  length,  the  males  being  smaller  than  the 
females.  The  general  color  is  a  reddish,  ash-sprinkled  brown,  with  a 
broad  ashy  belt  nearly  midway  across  the  elytra.  The  thorax  is  also 
ashy,  contrasting  slightly  with  the  color  of  the  head  and  the  humeral 
belt.  Numerous  ochreous  spots  dotting  the  elytra  can  be  seen  by  close 
inspection. 

The  drawing  (after  Riley)  figured  in  most  reports  on  the  insect  is  not 
quite  true  to  life  in  one  or  two  points.  The  girdler  at  work  should  be 
located  on  that  portion  of  the  branch  containing  the  punctures  for 
ovipositing,  and  not  on  the  stub  that  will  remain  on  the  tree.  The  egg, 
also,  should  be  nearly  twice  as  long  as  figured,  in  order  to  preserve  the 
true  j)roportions  when  based  on  the  transverse  diameter  shown  in  the 
drawing. 

It  ought  not  to  be  very  difficult  to  get  rid  of  these  pruners  in  a  yard 
or  park,  for  one  has  only  to  carefully  collect  and  burn  all  fallen  or 
lodged  branches  in  order  to  destroy  all  the  eggs  and  larvie  for  the  next 
season's  brood. 
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A  CECIDOMYIID  THAT  LIVES  ON  POISON  OAK. 

]'>y  D.  W.  CoQUiLi.Exr. 

Up  to  the  present  time  no  case  bas  been  recorded  in  this  country  of 
any  species  of  Cecidoniyiidu'  living-  on  plants  belonging  to  the  genus 
Khus,  which  contains  our  various  kinds  of  sumacs.  The  rearing  during 
the  past  summer  of  a  sjjccies  of  Ceci(h)myia  from  galls  on  the  roots  of 
the  common  poi.son  oak  or  poison  ivy  {Rhus  to.rivodcndron)  will  there- 
fore not  to  be  without  interest. 

Ou  the  2l)th  of  March,  181>4,  Mr.  W.  II.  Harrison,  of  Lebanon  Springs, 
N.  Y.,  sent  to  the  Division  of  Entomology  roots  of  the  poison  oak  upon 
which  were  numerous  Cecidomyiid  galls  which  at  that  date  contained 
only  the  reddish  larvic.  The  perfect  tlies  began  to  issue  May  3,  and 
continued  issuing  up  to  the  18th  of  the"  same  month.  The  species  is 
evidently  new  to  science,  and  may  be  characterized  as  follows: 

Cecidomyia  ihois  n.  sp. 

Brownish-black,  the  hypopyginin  of  the  male  anil  the  abdomen  of  the  female 
yellow.  Thorax  tinged  with  red,  considerably  produced  anteriorly,  its  front  end  at 
the  attachment  of  the  head  being  nearly  horizontal  to  tiie  plane  of  the  body.  Anten- 
mv  of  male  nearly  as  long  as  the  body,  IS-jointed,  th.e  joints  pedunculated,  the 
peduncles  being  one-half  as  long  as  the  thickened  part  of  the  joints;  the  latter 
are  furnished  with  numerous  rather  long,  yellowish  hairs.  Anteim;e  of  female  less 
than  one-third  ,a,s  long  as  the  body,  rather  long  pilose.  18-jointed,  the  joints  sessile. 
Pile  of  thorax  short,  dark  brown,  disposed  iu  four  longitudinal  rows,  that  of  the 
abdomen  rather  long,  pale  yellow.  Wings  grayish,  the  i)ubcscence  and  fringe  of  long 
hairs  ou  its  i)osterior  margin  dark  brown;  veins  brown,  the  small  cross  vein  and 
forks  of  the  last  vein  almost  colorless ;  the  first  vein  lies  close  to  the  costa,  and  the 
second  issues  from  it  slightly  before  its  middle,  is  nearly  straight,  and  terminates  at 
the  last  fourth  of  the  distance  between  the  tip  of  the  first  vein  and  the  extreme 
apex  of  the  wing;  the  third  vein  forks  slightly  beyond  its  middle,  the  lower  fork 
extending  iu  an  oblique  direction  to  the  wmg-margin,  while  the  ui)per  one  continues 
in  the  same  course  as  the  pra'furca,  but  curves  slightly  upward  throughout  its  entire 
course;  it  is  twice  as  long  as  the  lower  fork,  and  terminates  twice  as  far  from  the 
extreme  tip  of  the  wing  as  the  second  vein  does;  small  cross  vein  very  oblique 
slightly  shorter  than  the  lower  fork  of  the  third  vein,  joining  the  second  vein  near 
the  base  of  the  latter.  Legs  covered  with  a  sericeous,  somewhat  yellowish  pubes- 
cence.    Length  L.")  to  2""".     Three  males  and  one  female. 

(iall.  —  I'ale  brown,  elongate-oval,  but  somewhat  irreguiar  in  outline,  from  once 
and  a  half  to  twice  as  long  as  broad  ;  naked,  sparsely  covered  with  small  raised  spots 
of  various  shapes  and  sizes.  Length  of  the  largest  specimen,  5'""'.  Occurs  singly  ou 
the  small,  ribrous  roots  of  lihus  toxicodeitdroii,  at  a  point  where  the  root  forks. 
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A  MIGRATION  OF  COCKROACHES. 

Jiy  L.  ().  Howard. 

It  is  a  matter  olcoiniiioii  observation  in  many  of  our  more  southern 
cities  that  new  houses  are  often  found  to  be  suddenly  overrun  by  cock- 
roaches and  particularly  by  the  little  Crotou  bug  or  '^  water  bug" 
{Ectohia  (jermank'a).  The  why  and  wherefore  have  been  guessed  at,  but 
no  definite  observations  are  upon  record.  On  a  dark  drizzly  day  in  8ep. 
tember,  1893,  Mr.  P.  H.  Dorsett  came  to  me  and  stated  that  he  had  just 
seen  a  remarkable  sight  on  D  street,  near  the  Department  grounds.  iV 
vast  army  of  cockroaches,  according  to  his  story,  was  crossing  the 
street.  A  few  hours  later  I  visited  the  spot  in  company  with  Mr.  Mar- 
latt  and  found  that  the  bulk  of  the  army  had  disappeared,  but  that 
many  stragglers  still  remained.  Mr.  Dorsett  is  an  assistant  in  the 
Division  of  Vegetable  Pathology,  and  according  to  his  statement  the 
army  issued  from  the  rear  of  an  old  restaurant  fronting  upon  Pennsyl- 
vania avenue  and  marched  across  the  muddy  street,  undeterred  by  pools 
of  water,  ash  heaps,  and  other  barriers,  directly  south  to  the  front  of 
the  budding  o])posite. 

This  building  was  a  machine  shop  and  at  the  direction  of  the  fore- 
man several  of  the  men  took  brooms  and  swept  back  the  advancing 
horde.  They  swept  until  their  arms  were  tired,  but  were  unable  to 
stem  the  advancing  tide.  The  foreman  then  directed  that  a  line  of  hot 
ashes  from  the  furnace  be  laid  along  the  brick  sidewalk.  This  proved 
an  effective  barricade.  The  foremost  cockroaches  burned  their 
antennte  and  their  front  legs  and  the  army  divided  to  either  side  and 
scurried  down  into  the  area  ways  of  adjoining  buildings  in  which  they 
disappeared.  The  march  is  said  to  have  continued  for  two  or  three 
hours  and  many  thousands  of  the  insects  crossed  in  this  way.  A 
moment's  glance,  after  arriving  at  the  sjjot,  showed  me  that  the  insect 
was  the  Crotonbug  and  that  nearly  all  of  the  individuals  were  females 
carrying  egg  cases. 

I  called  at  the  restaurant  and  found  to  my  surprise  that  no  house 
cleaning  had  been  going  on  and  that  no  especial  eftbrt  had  been  made 
by  the  application  of  insecticides  to  rid  the  establishment  of  the 
roaches. 

It  seems  then  to  have  been  a  true  migration,  a  development  of  the 
true  migratory  instinct  in  the  Croton  bug.  The  restaurant  had  become 
overpopulated,  perhaps  not  for  its  actual  denizens,  but  certainly  for 
the  thousands  of  about-to-be-born  young.  The  maternal  instinct 
originated  the  migratorj-  instinct  and  the  army  by  one  common  impulse 
started  on  its  journey  for  more  commodious  quarters.  The  darkness 
of  the  day  is  significant,  and  there  is  no  reason  to  suppose  that  similar 
migrations  do  not  frecjuently  occur  but  undoubtedly  under  ordinary 
circumstances  at  night.  This  is  the  way  that  new  houses  become 
infested. 
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THE  POTATO-BUD  WEEVIL. 

{Anthonomiin  iiii/ritius  Boh.) 
By  F.  H.  Chittkndkn. 

The  recent  outbreak  of  Anthonomus  signatu-s  Say  or  strawberry  wee- 
vil induced  tbe  writer  to  investignte  tbe  habits  of  other  bud  feeding 
Coleoptera.  A  rather  common  species  in  this  h)cality  closely  resem- 
bling A.  si(fnatu.s  both  biologically  and  structurally  is  A.  nUjrinns  Boli. 
It  breeds  in  the  unopened  tiowerbuds  of  solanaceous  plants  after  the 
manner  of  its  injurious  congener  in  the  strawberry  and  red- bud. 

The  adult  beetle  resembles  the  latter  in  form,  but  is  of  a  little  larger 
size.  lu  color  it  is  uniform  dull  black,  sparsely  clothed  with  flue,  whit- 
ish pubescence.  It  is  commonly  found  on  the  horse  nettle  {Solan uni 
carolineusc),  and  when  the  potato  (*S'.  tuberosum)  blossoms  this  also  is 
attacked.  In  food  habit  it  appears  to  be  restricted  to  the  Solanaceje^ 
if  not  to  the  genus  Solanum, 

lu  distribution  it  is  also  limited;  evidently  more  so  than  the  horse- 
nettle.  Its  recorded  distribution  is:  District  of  Columbia,  North  Car- 
olina, Louisiana,  and  Virginia.  It  occurs  also  in  Maryland,  but  it  is 
doubtful  if  it  extends  much  farther  to  the  north.  Common  as  is  the 
species  in  this  vicinity,  it  is  comparatively  rare  in  collections. 

This  insect  has  never  been  reported  as  injurious,  but  as  it  attacks 
one  of  our  most  important  cultivated  food-plants,  an  account  of  its 
habits  may  be  of  interest. 

It  has  the  same  habit  as  A.  slf/nafus  of  severing  the  stems  in  which 
it  oviposits,  and  also  cuts  off  the  buds,  apparently  often  in  pure  wan- 
tonness, but  in  reality,  probably,  for  food.  In  one  potato  patch  near 
Washington  which  I  visited  July  4,  not  half  a  dozen  tlowers  could  be 
found,  but  many  beetles  were  present.  The  plants  had  been  very 
recently  attacked,  evidently  during  the  preceding  night,  as  the 
majority  of  the  buds  were  still  upon  tiie  stems,  although  many  were 
severed  and  the  remainder  dropped  off  at  the  sligiitest  touch.  All  but 
a  few  of  the  smallest  buds  were  severed.  In  some  instances,  a  bunch 
or  cluster  of  four  or  live  minute  buds  had  all  been  cut  off  by  a  single 
girdling  of  their  common  stem.  It  hardly  seemed  possible  tliat  all  of 
these  buds,  the  majority  of  which  barely  measured  an  eighth  of  an  inch^ 
and  were  too  small  for  tbe  development  of  the  weevil,  could  have  been 
cut  off  by  this  insect.  But  the  ends  of  tlie  stems  presented  the  same 
appearance  as  did  those  of  the  horse- nettle,  which  were  cut  off  after 
ovii)Osition. 

The  explanation  of  this  attack  would  appear  to  be  that  a  lot  of  plants 
of  the  horse-nettle,  which  appears  to  be  the  favorite  larval  food-plant  of 
the  species,  had  been  cut  down  in  the  immediate  vicinity,  and  the  adult 
beetles  had  found  the  juice  of  the  stems  of  the  cultivated  Solanum 
quite  to  their  liking. 
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The  beetles  make  their  appearance  simultaneously  with  the  maturiug- 
of  the  buds  of  the  horse  nettle,  in  this  vicinity  during  the  latter  days^ 
of  May,  and  (;ontinue  on  the  plants  until  quite  late  in  the  season.  The 
plants  are  in  blossom  from  early  June  till  September. 

Oviposition  begins  with  the  development  of  the  bud,  and  evidently 
extends  over  a  much  longer  period  than  in  the  case  of  signatus.  The 
bud  is  punctured  usually  at  about  the  same  point  for  oviposition,  near 
the  center,  just  above  the  calyx,  but  in  feeding  tlie  insect  is  not  fastidi- 
ous, and  if  the  bud  be  only  slightly  oi>ened,  it  crawls  in  and  feasts 
upon  the  pollen  and  petals. 

The  eggs  are  inserted  in  or  between  the  anthers,  on  which  the  young- 
larva'  feed.  They  undergo  all  their  transformations  within  the  bud. 
The  larva  and  pupa  are  almost  exact  counterparts  of  those  o^  sifpiatuSy 
but  are  of  larger  size  and  of  uniform  whitish  color.  Full  grown  speci- 
mens of  the  larva  vary  in  length  from  about  3  to  3.5'"",  dorsal  measure- 
ment; greatest  width,  near  the  middle  of  the  body,  0.0  to  0.7""". 

As  with  ^4.  sigii<(tus^  only  a  single  individual  normally  develops  in  a 
bud,  but  occasionally  two,  and,  in  one  instance,  tliree  beetles  bred  from 
a  single  bud.  In  such  cases  each  individual  had  formed  for  itself  of 
its  own  excrement  a  separate  chamber  in  which  it  umlerwent  its  trans- 
formations. 

A  single  larva  will  usually  devour  the  entire  interior  of  the  bud 
which  it  inhabits.  They  often  gnaw  holes  through  the  enveloping 
corolla  so  that  their  bodies  may  be  seen  as  they  work  within.  If 
exposed  to  dampness  they  always  cut  through  the  corolla  and  force 
their  excrement  through  the  orilice  thus  made.  A.  signatus  has  the 
same  habit.  The  imago  usually  issues  from  an  irregular  hole  made  in 
the  corolla  near  the  calyx  at  the  stem  end  of  the  body.  In  one  instance 
a  beetle  bred  from  a  bud  that  had  never  been  severed. 

The  duration  of  the  periods  of  the  preparatory  stages  are  nearly  as 
in  signatus.  The  dates  noted  are  as  follows:  Eggs,  observed  June  5  to 
July  4;  larva^,  full  grown  June  26  to  29;  pup;e,  June  29  to  July  18; 
new  brood  of  adults,  July  2  to  August  2.  The  pupa  state  was  observed 
to  last  four  and  five  days  in  different  individuals,  as  follows:  June  28 
to  July  2;  June  30  to  July  3;  July  1  to  July  5. 

Unlike  the  strawberry  weevil  this  species  appears  to  avoid  the  sun, 
passing  the  day  in  partial  concealment  and  inactivity.  I  have  never 
witnessed  oviposition  or  copulation  and  hence  believe  the  species  noc- 
turnal. 1  am  also  inclined  to  believe  that  it  is  single-brooded,  but 
there  is  more  chance  of  double  broodedness  thau  in  signatus  as  the  adults 
may  be  found  abroad  during  a  much  longer  period.  Individuals  of  the 
new  brood  kept  in  confinement  fed  freely,  but  no  eggs  could  be  found 
in  the  buds  punctured. 

Three  parasitic  HymenoT)tera  were  reared  with  this  insect,  two  chal- 
cidids  which  Mr.  Ashmead  has  identified  as  Catolaccus  anthonomi  Ashm. 
and  Entedon  lithocolletiMs  Ashm.,  and  a  braconid  doubtfully  determined 


352 

as  a  variety  of  Phancrotonia  tibialis  I  laid.  The  lirst  named,  which  was 
described  and  figured  from  specimens  reared  from  A.  sir/natus  (Insect 
Life,  vol.  v,  p.  185)  is  an  undoubted  parasite  of  mgriinis,  and  the 
others  are  probably  als'o  parasites.  A  single  specimen  of  each  of  the 
latter  was  reared  with  no  other  host  present.  It  is  rather  noticeable 
that  the  parasites  usually  issued  at  the  opposite  end  of  the  bud  to  that 
used  as  a  place  of  exit  by  the  host. 


AN  ORTALID  FLY  INJURING  GROWING  CEREALS. 

{IJIuitopxin  (in('<t  Wied.) 

There  is  a  rather  common  greenish-black  tly,  with  black  banded 
wings,  as  shown  in  the  accompanying,  illustration,  which  ranges  all 
the  way  from  Canada  on  the  north  to  the  Gulf  of  Mexico  on  the  south, 
occurring  also  in  Cuba  and  the  Bermudas,  which  belongs  to  the  family 
Ortalida%  and  is  known  as  Ghcefopsis  ccnca.     The  larva  of  this  insect 
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Fig.  'M.—Choetopsis  cenea.    u.  larva,  with  spiracular  opeuiug,  highly  maguilittt,  at  loft ;  h,  ipupariiim; 
«,  adult,  enlarged  (original). 

lives  in  a  cavity  which  it  forms  within  the  stems  of  difterent  cereal 
plants,  including  wheat,  oats,  corn,  and  sugar-cane.  It  works,  as  a 
general  thing,  near  the  base  of  the  young  growing  plant,  and  either 
kills  it  outright  or  interferes  with  its  growth  to  such  an  extent  that  it 
never  perfectly  matures.  The  eggs  are  laid  in  the  leaf  sheath,  and  the 
larva  transforms  to  i)n])a  in  the  same  position. 

This  insect  was  first  brought  to  the  attention  of  this  office  in  July, 
1881,  when  larva*  found  in  a  piece  of  sugar-cane,  which  had  been  dam- 
aged by  the  sugar-cane  beetle,  Lifii/nis  ruf/iccps,  were  sent  in  by  Mr. 
W.  T.  Holmes,  of  Cypremont,  La.  Later  it  was  rather  carefully  studied 
in  its  relation  to  the  oat  crop  by  Mr.  W.  B.  Alwood,  in  June,  1886. 
Mr.  Alwood  was  then  employed  as  an  agent  of  the  Division  and  was 
stationed  at  Columbus,  Ohi(K  The  larvie  were  found  about  the  middle 
ol  June  in  an  oat  field,  and  had  the  effect  of  killing  the  blades  at  the 
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base,  making  the  fleld  appear  in  i)at<'lies,  as  Mr.  Alwood  describes  it> 
as  if  a  fire  bad  swept  over  it. 

The  eggs  were  found  on  JVlay  9  of  the  same  year,  and  from  liis  notes- 
we  learn  that  they  are  inserted  just  under  tlie  edge  of  the  leaf  sheath 
in  groups  of  2,  3,  and  5,  and  also  singly.  The- egg  is  of  a  pure  pearly 
white  color,  five  times  as  long  as  broad,  and  tapering  to  a  point  at 
each  end.  The  larv.e,  after  hatching,  distribute  themselves  along 
under  the  sheath,  ten  to  fifteen  under  one-sheath,  thus  exhansting  the 
juices  of  the  plant,  the  outer  leaves  first  becoming  brown  and  seared, 
and  the  whole  stalk  finally  withering  away.  The  puparia  are  formed 
under  the  sheath,  althongh  in  two  instances  the  larva- had  eaten  a  slit 
into  the  blade,  inserted  its  body  part  of  the  way,  and  there  transformed 
into  a  puparium. 

In  April,  1894,  specimens  of  a  young  sugar-cane  plant  weie  received 
through  the  Division  of  Chemistry,  to  wliich  Division  it  had  been  sent 
by  Mr.  E.  Nelson  Fell,  of  iSTarcoossee,  Osceola  County,  Fla.,  with  the 
information  that  about  5  per  cent  of  the  sprouts  were  affected  by  an 
insect,  -which  proved  ui)on  examination  to  be  the  larva  of  this  species. 
The  damage  done  by  the  insect  had  been  seen  by  the  Chemist  of  the 
Department,  Dr.  H.  W.  Wiley,  during  a  visit  to  the  Department  Sugar 
Experiment  Station  at  Runnymede,  Fla.,  in  the  spring  of  the  same 
year.  The  infested  plant  was  kept  under  observation  in  the  insectary 
and  the  adult  flies  issued  from  April  28  to  May  5.  No  complaint  of 
damage  to  sugar-cane  has  since  been  received.  In  August,  1893,  speci- 
mens of  the  adult  insect  were  received  from  Prof.  C.  P.  Gillette,  of 
Ames,  Iowa,  who  wrote  that  they  had  been  reared  from  larvic  found 
boring  in  the  center  of  a  stalk  of  corn  on  July  5.  This  note  is  quoted 
in  Insect  Life,  vol.  ii,  p.  281). 

On  the  20th  of  June,  1894,  Mr.  William  Saunders,  Superintendent  of 
the  Department  grounds,  brought  to  this  office  a  small  cornstalk 
infested  with  the  larvjB  of  this  insect.  The  plant  had  been  obtained 
from  some  point  in  Maryland,  but  the  exact  locality  was  not  ascer- 
tanied.  The  larv;e  had  formed  a  cavity  of  considerable  size,  the  inte- 
rior of  which  presented  a  brownish  appearance.  The  perfect  insect 
issued  July  5. 

We  know  nothing  of  the  method  of  hibernation  of  this  insect,  and 
the  only  available  remedy,  from  our  X)resent  knowledge,  will  consist  m 
the  pulling  up  and  destroying  of  infested  plants  as  soon  as  the  presence 
of  the  insect  is  noticed.  It  is  evident  from  these  isolated  observations 
that  the  damage  done  by  this  species  is  quite  widespread.  It  lives 
hidden  from  view  and  thus  escapes  detection.  Its  transformations  are 
rapidly  accomplished,  and  there  are  probably  several  annual  genera- 
tions. The  rapidity  of  its  transformations  is  such  that  it  has  probably 
frequently  accomplished  its  work  and  escaped  before  its  presence  has 
even  been  suspected.  It  is  practically  a  new  insect  enemy  of  cereals, 
and  it  is  quite  within  the  bounds  of  possibility  that  it  may,  at  some 
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fntnre  time,  increase  to  such  an  extent  that  the  <hiniaj>e  whicli  it  does 
Mill  be  very  appreciable.  In  the  first  sugar-cane  case  mentioned,  the 
work  of  the  larviie  followed  damage  by  another  insect,  but  there  seems 
no  doubt  that  the  species  frequently  and  perhaps  normally  attacks 
liealthy  i»lants. 

The  insect  has  been  identified  by  Mr.  I).  W.  Coquillett,  who  lias  also 
revised  the  accoini)anying  illustration. 


THE  GRAY  HAIR-STREAK  BUTTERFLY  AND  ITS  DAMAGE  TO 
BEANS. 

{rrfuiiites  iiicHiiiis  Hiihn.) 

There  is  a  handsome  little  buttertly  of  the  old  genus  Thccla,  which 
is  widely  distributed  in  the  United  States,  which  feeds  upon  a  variety 
of  plants,  and  which  has  recently  been  brought  to  our  attention  as  an 
iiuemy  to  the  bean  crop.  The  insect  was  described  by  Iliibner  in  the 
inuly  part  of  the  century  from  North  American  specimens.     The  adult 


"t'lG.  'S5.—Uraiiutes  meUnus:  a,  larva;  b,  chrysalis;  c,  adult,  from  above;  d,  aauie,  from  side— natiiial 

size  (original). 

is  bluish-black  in  color,  with  dark  reddish  luster,  and  the  light  spots 
<)W  the  hiinler  border  of  the  hind-wings,  as  shown  in  the  illustration, 
are  bright  red.  The  species  is  found  in  every  part  of  the  United  States, 
<3xcluding  Alaska.  It  occurs  also,  rarely,  in  Canada,  and  extends  south 
to  the  Indian  lliver,  in  Florida,  and  quite  to  the  Mexican  border.  It  is 
iilso  recorded  from  Mexico,  Central  America,  from  Venezuela,  and  the 
Antilles. 

The  caterpillar,  which  is  green  in  ciolor  and,  when  full  grown,  isrepre 
seuted  at  Figure  Soa,  is  found  most  commonly  upon  the  hop,  devouring 
the  heads  and  causing  considerable  injury.  In  the  South  it  feeds  upon 
<'rata'gus  and  Hyj^ericum,  Avhile  in  Massachusetts  it  is  found  feeding 
upon  Cynogiossum.  Abbot  mentioned  the  fact  that  in  Georgia  it  feeds 
upon  "pine  and  snap  beans,"  but  further  references  to  this  injurious 
habit  are  lacking. 
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In  August,  ISSO,  one  injured  larva  was  received  fromtlie  well-kiiowji 
liorticulturist,  Mr.  ,^.  T.  Lovett,  of  Little  Silver,  IS".  J.,  wliicli  lie  bad 
I'ouud  feeding  upon  Liuia  beans.  Mr.  Lovett  wrote  that  the  larva  eats 
a  small  hole  through  the  pod  in  such  a  way  as  to  reach  the  bean,  which 
is  entirely  excavated.  July  G,  1892,  Mr.  Pergande,  of  this  office,  found 
one  ot  these  larva'  eating  into  the  pod  of  a  garden  bean  near  Ivy  City, 
in  the  ])istrict  of  Columbia.  July  14  this  larva  changed  to  a  chrysalis, 
and  the  buttertiy  issued  July  25.  October  18  of  the  same  year  one  of 
these  larvic  was  found  in  the  same  locality  eating  into  the  ])od  of  a 
Lima  bean. 

Mr.  Co<piillett  informs  us  that  he  found  a  larva  of  this  species  feeding 
on  beans  at  Los  Angeles,  Cal.,  September  5,  1889.  It  ]»upated  Sep- 
tember 9,  and  the  buttertiy  issued  September  20. 

This  insect  is  not  likely  to  become  a  serious  enemy  to  the  bean  crop, 
although  in  Harris's  time  some  farmers  are  said  to  have  been  obliged 
to  abandon  hop  cultivation  on  account  of  the  work  of  these  larv.e.  The 
larva  is  parasitised  by  an  Ichneumon  tly  known  as  Anomahm  pseudar- 
giole  How.,  the  adult  of  which  issues  from  the  chrysalis,  and  this  insect 
may  be  an  important  factor  in  regulating  the  increase  of  the  butter Hy. 

The  very  sensible  measure  which  Mr.  Scudder  adopted  in  his  great 
work  on  the  buttertlies  of  New  England,  of  giving  a  iinal  paragraph 
Tinder  the  consideration  of  each  species  to  the  subject  of  desiderata, 
enables  us  to  say  at  once  that  even  from  these  fragmentary  observa- 
tions we  have  added  something  to  the  general  knowledge  of  the  life- 
history  of  this  insect.  Mr.  Scudder  says :  "  We  have  then  scarcely  a 
single  satisfactory  datum  whereon  to  build  the  history  of  this  insect." 
The  facts  recorded  above  show  that  in  the  District  of  Columbia  there 
are  at  least  two  generations  annually,  and  that  the  duration  of  the 
chrysalis  state  in  midsummer  is  about  eleven  days;  while  in  Southern 
Oalifornia,  more  than  two  broods  apparently  occur,  the  duration  of  the 
chrysalis  stage  in  September  being  the  same  as  that  with  the  mid- 
summer brood  in  the  District  of  Columbia. 


GENERAL  NOTES. 

A   HOMEMADE    COVER    VOR    FUMICfATION    WITH    BISITLPHIDE    OP 
CARBON. 

Mr.  Edward  R.  Taylor,  of  Cleveland,  Ohio,  in  a  recent  letter  sug- 
gests the  following  method  of  making  a,  cheap  cover  for  use  in  fumigat- 
ing low-growing  plants  with  bisul])hide  of  carbon  : 

Take  a  barrel  hoop,  cut  it  in  two,  and  fasten  the  pieces  at  right  angles 
to  each  other,  by  making  a  hole  with  a  brad  awl  through  both  and 
inserting  a  screw  eye  with  the  eye  on  the  convex  side,  to  be  used  as  a 
handle  for  lifting.     Spring  the    hoops   to  make  a  cover  of  the  size 
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Avaiited,  notch  the  ends,  and  tie  a  stiiuj;-  aioiiud,  as  in  making  a  kite; 
or  better  use  stiff  wire  or  a  full  hoop.  Take  nianila  or  even  newspa- 
per, cover  all  of  one  side  with  paste,  and  cover  one  section  (one  fourtli 
of  the  "dome")  with  it,  turning  all  the  surplus  paper  inside.  The  other 
three  sections  are  covered  with  paper  in  the  same  way,  turning  the 
surplus  paper  either  inside  or  outside,  as  it  would  naturally  go,  A 
bundle  of  rags  or  cotton  can  be  tied  inside  where  tlie  hoops  cross  to 
receive  the  charge  of  bisulphide.  Any  of  the  chemical  left  aftei-  treat- 
ing one  hill  can  be  carried  with  little  loss  to  the  next.  This  will  make 
a  more  substantial  cover  than  one  would  at  first  think,  even  when  made 
of  newspapers,  as  when  dry  the  paste  will  make  them  very  stiff,  espe 
cially  when  there  are  several  thicknesses  of  pai)er.  The  covers  will  also 
be  very  resistant  1o  the  vapors  of  the  bisulphide  of  carbon. 

TIIK    IMPORTED    TAKASITE    OF    THE    HESSIAN    FLY. 

'     Entomologists  will  have  noticed  in  the  last  few  reports  of  I'rofessor 
Kiley,  as  chief  of  this  division,  accounts  of  attempts  which  ho  lias. 


¥ui.  36.— Entedon  epigomis  Walk.— enlarged  (ori<;iual.) 

made  to  introduce  into  this  country  one  of  the  common  European  par- 
asites of  the  Hessian  Hy,  known  as  Semioiellus  nigriiH>i  =  Entedo)i 
epigonns  Walker.  With  the  assistance  of  Mr.  Fred  Enock,  of  Lcmdou^ 
Professor  Riley  several  times  distributed  parasitised  flax-seeds  of  the 
Hessian  fly  to  observers  who  were  favorably  located  in  this  c<nintry» 
The  attempt  which  gave  the  best  i^romise  of  success  occurred  in  1801, 
when  Professor  Forbes,  of  Illinois,  received  a  large  number  of  parasitised 
pnparia  and  distributed  them  in  a  field,  and  later  fouml  living  speci- 
mens of  the  parasite.  Specimens  have  been  cared  for  by  Professor  Cook 
in  the  vicinity  of  Agricultural  College,  Mich.;  by  Mr.  James  Fletcher  iii 
the  vi(;inity  of  Ottawa,  Canada,  and  by  l*rofessor  Forbes  in  Illinois. 
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We  are  able  to  publish  herewith  a  satisfactory  ligure  of  this  species 
which  was  drawn  by  Miss  Sullivan  some  months  ago  at  Professor 
Eiley's  direction.  We  believe  it  important  to  publish  this  figure  as 
early  as  possible  in  order  to  assist  entomologists  in  recognizing  the 
species  should  it  be  found  to  have  established  itself  at  any  point  in 
this  country. 

A   REMARKABLE    MIGRATION   OF    BUTTERFLIES. 

Through  the  kindness  of  Mr.  Geo.  W.  Knight,  of  San  Marcos,  Tex., 
we  have  received  reports  of  a  remarkable  migration  of  the  so-called 
snout  butterfly,  Hypatus  bachmani,  a  species  which  belongs  properly 
to  the  Carolinian  fauna,  but  which  has  been  occasionally  found  as  far 
north  as  Ontario.  On  September  1  Mr.  Knight  sent  specimens  of  the 
insect  to  the  Department,  and  reported  that  they  were  flying  in  an 
eastward  direction  in  vast  numbers.  At  our  request  he  instituted 
inquiries  in  the  surrounding  counties  as  to  the  occurrcuce  of  the  spe-. 
cies,  and  ascertained  that  at  about  the  time  mentioned  swarms  of  the 
butterflies  were  observed  flying  in  a  general  eastward  direction  over  a 
territory  almost  one  huiulred  miles  square.  Taking  the  city  of  Austin, 
Travis  County,  as  the  northeastern  corner  of  this  territory,  it  may  be 
bounded  as  follows :  Westward  75  miles  to  Fredericksburg,  Gillespie 
County;  thence  due  south  100  miles  to  Pearsall,  Frio  County;  thence 
eastward  to  Karnes  City,  Karnes  County,  75  miles.  The  butterflies 
were  also  reported  from  the  following  towns  lying  within  this  territory: 
Boerne,  Kendall  County;  Castroville,  Medina  County;  'New  Braunfels, 
Comal  County,  and  San  Marcos,  Hays  County. 

At  our  suggestion  a  part  of  Mr.  Knight's  inquiry  was  directed  to 
ascertaining  the  abundance  of  the  hackberry,  Celtis  occidentalism 
throughout  the  territory  covered  by  this  migration.  This  is  the  only 
food  plant  known  for  the  species,  and  the  reports  received  by  Mr.  Knight 
show  that  it  grows  more  or  less  plentifully  at  nearly  all  the  places 
where  the  migration  was  observed. 

Hi/pati(s  bachmani  is  a  common  butterfly  throughout  Texas  wherever 
the  hackberry  tree  grows,  but  migratory  movements  of  this  species 
have  never  been  reported  before.  It  would  appear  to  us  that  the  flights 
observed  this  season  in  Texas  were  brought  about  by  the  rather 
abnormal  weather  of  the  past  season.  Mr.  Schwarz,  who  visited  Texas 
in  August,  tells  us  that  during  the  months  of  June  and  July  there  was  a 
period  of  severe  drought  all  over  the  State,  which  was  suddenly  followed 
in  the  first  week  of  August  by  an  equally  pronounced  rainy  season  of 
several  weeks'  duration.  This  very  moist  and  at  the  same  time  hot 
weather  must  have  favored  the  simultaneous  issuing  of  an  unusually 
large  number  of  specimens  from  their  chrysalids  and  thus  brought 
about  the  primary  condition  under  which  migratory  in.stiuct  is  developed 
in  many  insects. 
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We  iDay  add  tbat  the  larva?  of  this  buttertij^,  as  well  as  those  of  the 
other  Celtis  butterflies  {Aimiura  celtis  and  .4..  cJyton),  are  not  voracious 
feeders  andean  hardly  be  considered  as  injurious  species  except  where 
they  occur  on  very  young"  trees  planted  in  the  streets. 

ARE    TUMBLE-BUCxS  BENEFICIAL? 

In  an  interesting  article  (The  Entomologist,  vol.  xxvii,  1894,  pp. 
229-232,  and  J*roc.  Ent.  Soc,  London,  1894,  pp.  xx),  Miss  E.  A.  Ormerod 
speaks  of  the  injury  done  to  pasture  lands  in  the  Argentine  Republic 
by  the  larva  of  a  lamellicorn  beetle  ( Dilobodcrus  ahderus).*  The  inter- 
esting fact  connected  therewith  is  that  the  injury  is  followed  by  an 
improvement  of  the  pasture,  i.  e.,  the  coarse  and  more  worthless  grasses 
disappear  and  the  more  nseful  grasses  flourish.  This  improvement 
has,  however,  been  noticed  exclusively  on  lands  that  were  fenced  in 
and  where  cattle  have  been  kept. 

Among  the  specimous  of  D'doboderus  ahderns  sent  to  Miss  Ormerod 
from  such  places  were  two  other  species  of  lamellicorn  beetles,  Eucra- 
niiim  aracJuioidesf  and  Megathopa  vioJacea,  belonging  to  the  so-called 
"tumble-bugs"  which,  as  is  generally  known,  have  the  habit  of  rolling 
about  balls  of  dung  and  burying  the  same  in  the  ground.  Various 
species  of  these  tumble-bugs  are  known  to  be  extremely  abundant  in 
the  Argentine  Kepublic,  and  Miss  Ormerod  now  raises  the  question 
whether  the  improvement  of  the  pastures  mentioned  above  could  ])os- 
sibly  be  attributed  to  the  work  of  these  beetles.  This  question  could 
only  be  answered,  in  our  opinion,  upon  an  examination  of  the  pasture 
lands,  but  in  a  general  way  it  may  be  said  that  if  the  tumble-bugs  are 
extremely  abundant  in  a  circumscribed  locality,  where  they  can  concen- 
trate their  ettbrts  in  burying  dung  balls,  a  sufficient  amount  of  manure 
could  be  carried  underground  by  them  to  appreciably  im[)rove  the  fertil- 
ity of  the  soil.  On  the  other  side,  where  live  stock  is  allowed  to  roam 
over  large  tracts  of  land  the  beneficial  intluence  of  the  beetles  is  of 
course  so  small  as  to  be  beyond  appreciation. 

Tumble-bugs  are  extremely  abundant  in  Texas  (much  more  so  tlian 
in  any  other  portion  of  the  United  States),  but  no  one  would  pretend 
to  assert  that  the  richness  of  its  soil  is  in  any  way  increased  by  the 
action  of  the  beetles.  However,  when  I  had  lately  an  opportunity  of 
watching  the  surprising  celerity  with  which  they  are  able  to  dispose  of 
patches  of  cow  dung  I  could  not  help  thinking  that  they  may  possibly 
be  beneficial  in  another  way,  viz,  in  preventing  the  development  of 
many  dung-feeding  Diptera,  and  more  especially  of  the  horn  fly. 

*Tli(3  nearest  relutiv'e  to  this  species  in  our  fauna  is  XyJoryctes  satiirus,  whose 
larva  is  common  in  the  vicinity  of  Washington  among  grass  roots  on  pastures  and 
♦lescrtetl  fields.  Tliis  habit  lias  already  been  observed  by  Walsh  (Amer.  Ent.,  v(d.  i, 
p.  60),  though  later  observers  fouud  the  larva  i)referably  in  decaying  roots  of  ash 
trees. 

tThere  is  a  short  note  on  the  habits  of  this  species  in  .Stett.  Ent.  Zeit.,  xxxvii, 
1876,  p.  407. 
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As  a  fact  uot  generally  known  it  may  be  stated  in  this  connection 
that  the  unity  in  habit  is  uot  maintained  in  the  North  American  spe- 
cies of  Canthon,  since  one  species,  C.  viridis,  never  rolls  balls  of  dung, 
but  lives  exclusively  under  layers  of  decayed  leaves.  It  larva  has  not 
been  observed,  but  feeds,  no  doubt,  on  vegetable  mold  in  the  manner  of 
several  species  of  Ataenius. — E.  A.  S. 

MAEGrARODES    IN    THE    UNITED    STATES. 

At  the  May,  1894,  meeting  of  the  Entomological  Society  of  Washing- 
ton, as  mentioned  upon  page  380,  vol.  vi,  of  Insect  Life,  Professor 
Kiley  read  an  interesting  paper  upon  the  very  curious  Ooccid*  of  the 
genus  Margarodes,  two  species  of  which  he  had  studied  in  his  then 
recent  trip  to  the  West  Indies.  In  the  West  Indies  these  species  are 
known  as  "ground  pearls,"  and  are  found  in  many  localities  under  the 
surface  of  the  ground.  The  larg^  Dearly-white  species  found  in  the 
island  of  Montserrat  Professor  Riley  stated  to  i^c  p^oU^Mj.  identical 
with  Margarodes  formicarum  Guilding,  described  by  the  liev.  Lans- 
downe  Guilding  in  the  early  thirties  as  found  upon  the  island  of  St. 
Vincent.  Another  species  Professor  Riley  had  bought,  made  up  in  the 
form  of  necklace,  in  Jamaica.  The  Jamaican  form  seemed  to  differ  from 
the  Montserrat  form,  the  necklacebeingcomposedof  smaller  specimens, 
which,  instead  ot  being  ligiit  pearly-yellowish  in  color,  were  more  golden 
brown.  So  far  as  we  know  no  species  of  tliis  genus  has  ever  been  found 
m  the  United  States  until  the  present  season.  Early  in  January,  how- 
ever, we  received  a  small  package  from  Mr.  W.  T.  Swingle,  of  the 
Division  of  Vegetable  Pathology,  who  collected  them  on  Key  Largo  and 
Elliott's  Key,  in  Florida.  The  specimens  received  were  small  in  size, 
golden  brown  in  color,  and  resemble  those  comi^osiug  the  necklace 
bought  by  Professor  Riley  in  Jamaica. 

Mr.  Swingle  writes  that  in  some  places  over  an  area  ten  feet  or  more 
in  diameter  the  soil  (what  there  is  of  it  between  the  coral  rocks)  is 
composed  very  largely  of  these  roundish  laminated  bodies.  Those  on 
the  surface  are  clean  and  beautifully  iridescent,  while  those  buried 
more  deeply  are  dull  in'  color.  Mr.  Swingle  was  informed  by  several 
persons  that  such  patches  of  soil  occurred  in  the  uncleared  hammocks, 
and  on  one  occasion  he  saw  some  of  them  along  a  path  leading  through 
a  hammock.  He  saw  them  at  several  points  on  Key  Largo  and  Elliott's 
Key,  and  his  boatman  informed  him  that  he  had  seen  them  at  Key 
West.  All  local  observers  called  them  "  singers'  eggs."  Mr.  Swingle 
found  them  at  a  depth  of  over  a  foot,  composing  over  half  the  soil. 


NOTES  FROM  CORRESPONDENCE. 

The  Scale-injects  of  Arizona.— We  leaiu  from  Prof.  J.  W.  Tourney,  of  tlxi 
University  of  Arizona,  that  the  only  ssale-msects  so  far  collected  in  Arizona  are 
Aspidwtus  perniciosus,  on  apple,  pear,  peach,  and  apricot;  Lecanium  pruinoaum,  on 
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Osage  orauge;  Parlatoria  sp.,  oa  date  palm  imported  from  Africa;  Lecaninm  ohw,  on 
oleander  and  on  peach  and  apricot  when  growing  near  oleander;  Aspidiotus  sp.,  on 
lilac;  Tachnrdia  larrew,  on  Larrea  mexicana ;  Dlaspisroscv,  onrose3;  Levaniuin  phora- 
dendrl,  on  riioradendron  flavescens ;  Diaspis  cacti,  on  Opuntia  arhoremens,  and  also 
quite  a  number  of  scales  unknown  to  Professor  Toumey  on  native  plants. 

Larvae  in  Mincemeat. — We  have  recently  received  from  a  firm  of  consulting 
chemists  in  New  York  specimens  of  larva-  found  in  commercial  mincemeat  sent 
them  for  examination  by  clients  of  theirs  who  are  large  manufacturers  of  this  arti- 
cle. The  larva'  were  those  of  a  species  of  Drosophila,  the  eggs  of  which  may  have 
been  laid  in  the  fruit  used  in  the  mincemeat  before  manufacture,  or  in  the  finished 
product  itself  if  the  adult  flies  had  access  to  it  at  any  time.  Later  we  received 
direct  from  the  same  manufacturers  other  specimens  of  larvfe  found  in  currants, 
but  these,  upon  examination,  proved  to  be  the  larva?  of  the  Indian-meal  moth, 
riodia  interpuncteUa  Hiibn. 

A  Lachnosterna  damaging  Wheat  in  Texas.— During  the  past  season  we 
received  from  two  sources  specimens  of  Lachnosterna  cribrosa  Lee,  with  the  report 
that  the  insect  was  doing  great  damage  to  wheat  in  Baylor  County,  Tex.  They  were 
reported  by  Judge  J.  G.  Kenan  to  have  first  mMe  tboir  appearance  in  small  num- 
bers four  years  ago.  Theyincrpno--i  giaiiually,  until  the  present  year  they  devoured 
c«,.^..-i  - — t—  '""  vvneat.  They  niake  their  appearance  early  in  spring,  hide  under 
ground  during  the  middle  of  the  day,  and  late  in  the  afternoon  come  out  and  feed. 
The  insect  is  one  of  the  wingless  May  beetles,  and  the  outbreak  is  similar  to  that 
mentioned  by  Comstock  in  the  Annual  Report  of  this  Department  for  187;)  (p.  217), 
Lachnosterna  farcta  having  been  the  species  concerned  in  the  earlier  instance. 

Spread  of  Cryptorhynchus  lapathi. — This  imported  European  beetle  which 
feeds  upon  willows  and  alders  and  which  has  heretofore  been  found  in  this  country 
only  in  the  vicinity  of  New  York  City  has  been  found  by  Mr.  E.  E.  Fernald,  of  Bos- 
ton, Mass.,  as  he  reports  to  us  in  a  recent  letter,  in  large  numbers  on  a  willow  in  his 
giirdeu  at  Melrose,  Mass.  A  single  specimen,  according  to  Mr.  Fernald,  was  taken 
at  iStoneham,  Mass.,  a  mile  away,  resting  upon  a  young  hickory  tree  in  the  woods. 

New  Food-plant  for  the  San  Jose  Scale. — Prof.  A.  J.  Cook,  of  Pomona  Col- 
lege, Claremont,  Cal.,  and  Mr.  W.  E.  Collins,  of  Pomona,  Cal.,  have  sent  us  speci- 
mens o{  Aspidiotus  pernicious  upon  loquat  ( Photinia  japonica) . 

A  new  Locality  for  the  Juniper  Scale. — In  1880  Prof.  J.  H.  Comstock  announced 
the  occurrence  of  IJiaspis  carueli  Targ.  Tozz.,  on  several  sp(!cies  of  juniper  and  arbor 
vita%  growing  in  the  Botanical  Gardens  at  Washington,  D.  C.  We  have  recently 
received  specimens  of  the  same  species  from  Mr.  John  G.  Jack,  of  Jamaica  Plain, 
Mass.,  who  found  them  upon  a  branch  of  Juniperus  sphwrica  brought  over  from  Ger- 
many four  or  five  years  ago.  "Lately,"  he  Avrites,  "it  has  become  well  covered  with 
a  sjiecies  of  scale  which  has  also  been  seen  on  other  junipers,  I  think,  in  the  same 
nursery." 

The  new  Plum  Aspidiotus  in  Illinois. — Mr.  W.  G.  Johnson,  of  Champaign,  111., 
has  sent  us  specimens  of  Mr.  Cockerell's  recently  described  Aspidiotus  howardi,  with 
the  information  that  the  species  occurs  abundantly  upon  cherry  trees  at  Cham])aign. 
Tlie  type  specimens  were  taken  upon  plum  in  Colorado  by  Prof.  C.  P.  Gillette. 

The  Florida  Red  Scale  in  a  Northern  Greenhouse.— Mr.  George  W.  Pool,  of 
Glovcrsville,  N.  Y.,  sends  us  specimens  of  Aspidiotus  ficns  which  occurred  so  abun- 
dantly upon  a  i)alni  in  his  greenhouse  as  to  threaten  the  life  of  the  plant. 
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SPECIAL  NOTES. 

This  is  the  Last  Number  of  Insect  Life  —For  administrative  reasons  it 
has  been  decided  to  close  the  publication  of  Insect  Life  with  this 
number,  which  completes  volume  Yii.  That  the  publication  has  been 
of  value  to  its  many  classes  of  readeis,  including  working  naturalists 
and  teachers,  andespecially  farmers  and  fruit-growers,  we  can  not  doubt, 
for  many  appreciative  expressions  have  reached  this  oflSce.  "Nature," 
for  instance,  probably  the  highest  scientific  authoritj^  printed  in  the 
English  language,  has  recently  (No.  1325,  March  21,  1895)  been  good 
enough  to  refer  to  Insect  Life  as  "  the  premier  of  entomological  bul- 
letins," and  refers  to  the  fact  that  the  results  achieved  by  American 
workers  should  lead  theP^nglish  Government  to  a  more  generous  recog- 
nition of  work  in  economic  entomology.  Furthermore,  it  has  been  of 
great  value  to  the  Department,  giving  an  opportunity  for  the  speedy 
publication  of  results  of  immediate  importance,  and  of  short  notes 
which,  while  of  interest,  Avould  perhaps  not  have  been  published  in  any 
other  form;  but  far  more  from  the  fact  that  it  has  greatly  increased  the 
number  of  correspondents  of  the  Division  of  Entomology  and  has  in- 
terested a  large  corps  of  accurate  observers,  not  only  in  the  work  of  the 
division,  but  in  the  science  of  entomology  in  general. 

For  the  immediate  future,  at  least,  the  place  of  Inspect  Life  will  be 
filled  by  the  publication  of  two  series  of  bulletins  from  the  Division  of 
Entomology.  A  new  series  of  general  bulletins  will  be  begun,  the  old 
series  concluding  with  No.  33,  published  March  4,  1895.  These  bulle- 
tins will  comprise  short  reports  on  special  observations,  and  the  miscel- 
laneous results  of  the  work  of  the  division  in  practical  and  economic 
lines  and  in  directions  of  general  interest,  thus  including  in  the  main 
many  of  the  classes  of  articles  which  have  been  published  in  Insect 
Life.  The  second  series  of  bulletins,  published  at  rarer  intervals,  will 
contain  the  results  of  the  purely  scientific  work  of  the  members  of  the 
oflSce  force,  and  will  consist  largely  of  longer  or  shorter  monographic 
papers  on  groups  of  North  American  insects.  The  bulletins  of  the 
second  series  will  be  distributed  only  to  libraries  and  to  working  ento- 
mologists, and  will  be  published,  therefore,  in  small  editions.  Those  of 
the  first  series,  however,  will  be  sent  to  all  of  the  present  readers  of 
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Insect  Life  who  desire  them.  The  publication  of  the  divisional  series 
of  eirculars  of  information  upon  especially  injurious  insects,  of  Farm- 
ers' Bulletins  upon  special  entomological  topics,  princij^ally  methods  of 
treatment,  and  of  occasional  special  reports,  will  be  continued. 


Mistakes  about  the  Cotton-Boll  Weevil  in  Texas. — The  tendency  to  give 
the  same  ]>oi)ular  name  to  difleient  animals  in  difterent  i)arts  of  the 
countr}'  has  fre(juently  been  productive  not  only  of  great  confusion  but 
of  very  considerable  harm.  A  marked  instance  of  this  fact  is  seen  in 
the  case  of  the  cotton-boll  weevil  recently  imported  from  Mexico  into 
Texas.  Cotton  planters  in  the  South  have  for  many  years  been  accus- 
tomed to  designate  any  ])ierciiig  of  the  cotton  boll  by  the  term  "sharp- 
shooter work."  Several  true  bugs  have  been  concerned  in  this  damage, 
and  as  we  have  shown  in  Insect  J^ife  (vol.  y,  p.  150)  several  of  the 
leaf-hoppers,  and  particularly  Froconia  vndata  and  Tlomalodisca  coagu- 
lata,  also  produce  this  daniage  to  bolls.  On  the  first  appearance  of 
the  JNIexican  boll  weevil  in  the  vicinity  of  Brownsville  the  planters 
ai)i)lied  to  it  the  term  "sharpshooter,"  and  this  has  operated  to  prevent 
alarm  among  the  cotton  growers  in  other  parts  of  the  State,  since  they 
say  that  the  "sharpshooters,"  like  the  poor,  are  always  with  us.  The 
indift'erence  with  which,  until  recently,  prominent  cotton  planters  have 
regarded  tlie  advent  of  this  new  weevil  is  due  entirely  to  the  fact  that 
they  have  supposed  that  the  reports  of  damage  referred  to  the  work 
of  the  older  and  well-known  insects.  AVe  have  given  full  details  cou- 
ceriiing  this  point  in  Circular  No.  G,  Second  Series,  of  the  Division  of 
Entomology,  recently  issued  from  the  press  and  widely  distributed 
throughout  the  State  of  Texas. 

In  our  special  note  on  page  281  of  the  last  number  of  Insect  Life 
we  mentioned  the  fact  that  the  Assistant  Secretary  of  Agriculture  had 
notified  the  governor  of  Texas  of  the  serious  nature  of  the  Mexican 
weevil,  and  had  urged  the  importance  of  immediate  legislation  i)rovid- 
ing  for  quarantine  and  enforcement  of  remedial  work. 

In  transmitting  his  recommendations,  the  Assistant  Secretary  gave 
a  brief  review  of  what  is  known  of  the  habits  of  the  Mexican  weevil, 
which  has  been  contradicted  in  Texas  by  cotton  planters,  largely,  we 
think,  on  account  of  the  misunderstanding  of  the  difference  between 
the  new  weevil  and  the  old  sharpshooter.  In  the  Galveston  Xews  for 
March  12,  for  instance,  "a  i)romineut  Nueces  County  farmer"  is  reported 
to  have  said  that  the  information  sent  out  from  this  Department  is 
entirely  incorrect;  that  the  weevil  is  never  known  to  enter  the  boll 
except  when  the  boll  is  very  young;  and  that  as  soon  as  the  weevil 
enters  it  the  boll  drops  off;  further,  that  the  pest  makes  it  a  point  to 
attack  the  square  or  bloom  as  soon  as  formed,  thereby  preventing  the 
formation  of  the  boll.  The  facts  are,  that  the  weevil  attacks  the  boll 
at  all  times  as  long  as  it  is  green.     Mr.  Townsend  has  repeatedly  found 
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tlie  insect  attacking'  full-grown  green  bolls  as  late  as  December.  Only 
a  few  of  the  smallest  bolls,  when  attacked,  drop  oft";  and  this  is  the 
case,  nsnally,  only  in  the  early  part  of  the  season.  Even  buds,  when 
attacked,  often  remain  on  the  stalk  without  diopping.  j\fr.  Townsend 
has  picked  hundreds  of  full-grown  bolls  and  dead  bolls  from  the  stalks, 
which  contained  weevils — sometimes  as  many  as  eleven  in  a  single  boll. 
At  the  end  of  March,  in  the  vicinity  of  Brownsville,  there  were 
quantities  of  infested  dead  and  dry  bolls  still  hanging  firmly  on  the 
dead  and  dry  last  year's  stalks;  and  Mr.  Townsend  found  the  larvte  of 
weevils  in  such  bolls  long  after  the  February  snow,  and  as  late  as 
March  24. 


Popular  Names. — The  matter  of  popular  names,  referred  to  in  a  para- 
graph above,  is  a  most  difficult  one  to  handle;  and  the  genesis  of  popular 
names  is  always  interesting.  For  many  years  entomologists  have  been 
in  the  habit  of  proposiug  popular  names  for  insects,  and  in  proposing 
these  names  an  attempt  has  naturally  been  made  to  avoid  duplication 
and  the  consequent  confusion.  Field  naturalists  in  general  have  shown 
a  certain  contempt  for  these  proposals,  which  they  designate  "book" 
names,  and  this  attitude  has  been  shared  by  some  practical  men,  farm- 
ers among  the  rest.  This  has  been  largely  due  to  the  absurd  character 
of  many  of  the  poiiular  names  so  proposed ;  l)ut  after  all,  what  is  one 
to  do? 

It  is  nearly  always  impossible  to  trace  the  origin  of  a  popular  name 
which  grows  up  among  the  people.  It  is  rarely  specifically  distinctive, 
but  it  is  catchy,  frequently  phonetic,  and  more  or  less  descriptive.  The 
names  in  use  among  the  x>eople  should  always  be  adopted  by  entomo- 
logical writers,  unless  the  probability  of  serious  confusion  should  exist. 
Where  the  insect  comes  into  i^rominence  for  the  first  time  an  attempt 
should  be  made  to  suggest  a  catchy,  descriptive  popular  title,  which 
will  cause  no  confusion.  Such  a  name  will  be  readily  and  generally 
adopted,  whereas  if  a  bookish  name  (like  those,  for  instance,  commonly 
in  vogue  among  collectors  of  Lepidoptera  in  England)  be  selected,  it 
will  not  be  taken  up  by  the  peoj)le,  and  some  other  name  may  come  into 
use  which  may  be  far  worse,  on  account  of  its  preoccupation  by  some 
other  insect,  either  of  the  same  general  region  or  of  some  other  part  of 
the  country.  The  "gypsy  moth," for  example,  is  a  book  name,  but  it  is 
short,  and  easily  remembered,  and  readily  came  into  popular  use.  The 
"red-humped  prominent,"  however,  or  the  "Brighton  wainscot," or  the 
"Pigmy  Footman,"  are  examples  of  a  class  of  names  to  be  avoided. 
They  convey  no  idea  to  the  ordinary  individual,  and  are  bookish  to  the 
last  degree. 

Where  the  scientific  generic  name  of  an  insect  is  short  and  euphoni- 
ous, experience  has  shown  that  it  will  be  gradually  adopted.  We  have 
many  such  examples  in  botany,  such  as  Geranium,  Magnolia,  Gladiolus, 
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and  a  Lost  of  others.  Why  sliouhl  not  tlie  same  process  take  i)hice 
with  insects?  In  California  everj-oue  knows  the  "Icerya,"  and  in  the 
South  many  cotton  i)biuters  know  the  "  Aletia."  In  the  hitter  case, 
however,  the  term  cotton  caterpillar  or  cotton  worm  had  come  into  pre- 
vious use,  and  there  is  really  no  necessity  for  the  adoption  of  Aletia. 
Professor  Kiley,  when  he  began  the  publication  of  his  reports  on  the 
insects  of  Missouri,  obviously  appreciated  the  importance  of  this  (lues- 
tion  of  i)opnlar  names  very  strongly.  He  saw  the  desirability  of  the 
restriction  of  a  single  popular  name  to  a  single  species  of  insect,  and 
wherever  confusion  existed,  he  made  an  effort  to  reduce  the  confusion 
by  the  suggestion  of  new  names  for  all  but  one  of  the  species  concerned. 
His  names  for  the  commoner  of  our  cutworms,  for  example,  were  good 
and  descriptive.  The  greasy  cutworm ;  the  glassy  cutworm ;  the  speckled 
cutworm,  are  very  good,  popular  terms.  We  commend  the  question,  as 
a  whole,  to  the  serious  consideration  of  all  persons  who  are  writing 
upon  entomological  subjects  for  the  benefit  of  farmers. 


Australian  Ladybirds  in  the  East. — Through  the  kindness  of  Mr.  J.  F. 
Mclntyre,  of  Fillmore,  Cal.,  Ave  have  received  a  sending  of  Rhizohius 
ventraUs,  one  of  the  Australian  ladybirds  sent  over  by  Mr.  Koebele  on 
his  second  Australian  trii».  The  insects  were  packed  in  a  tin  box  con- 
taining living  specimens  of  Lecaninm  oletv  for  food  on  the  Journey.  On 
arrival  in  Washington  they  were  found  to  be  in  excellent  condition, 
only  one  having  died.  They  were  liberated  a  few  days  later  on  purple- 
leaf  plum  trees  in  the  grounds  of  the  Department  of  Agriculture 
which  bore  upon  their  branches  many  siiecimens  of  a  si)ecies  of  Leca- 
ninm. The  ladybirds  made  themselves  at  home  at  once,  and  one  indi- 
vidual was  observed  to  begin  feeding  immediately  upon  a  half-grown 
Lecanium.  There  were  two  larviv  and  several  pupa'  in  the  box, 
which  gives  hoi)e  that  the  species  will  breed,  the  carriage  of  adults 
being  sometimes  disappointing  from  the  fact  that  they  may  have  laid 
all  their  eggs  before  having  been  collected. 


Credit  for  Divisional  Observations.— We  have  had  frequent  occasion  in 

the  pages  of  the  present  volume  of  Insect  Life  to  refer  to  the  "  notes 
of  the  Division"  or  the  "  notes  of  the  office."  In  all  such  cases  it  must 
be  remembered  that  Professor  Riley  was  in  charge  of  the  office  from 
June,  187S,  to  May,  1870;  that  Prof.  J.  II.  Comstock  was  chief  ento- 
mologist from  May,  187!>,  to  June,  1881 ;  and  that  Professor  Kiley  at  that 
time  resumed  charge,  remaining  the  chief  officer  of  the  division  until 
June  1,  1894,  when  he  resigned.  As  a  result  the  office  notes  were  accu- 
mulated under  the  direction  of  the  individuals  named  for  the  periods 
mentioned.  References  to  notes  in  Insect  Life  have  always  been 
accomi)anied  by  dates,  so  that  the  reader  of  this  i)aragraph  will  readily 
be  able  to  give  personal  credit,  if  he  desires  to  do  so. 


EXPERIMENTS  WITH  WINTER  WASHES  AGAINST  THE  SAN  JOSE 
SCALE,  SEASON  OF  1894-95. 

By  V.    h.    MAltLATT. 

A  preliminary  report  on  the  winter  treatment  of  the  San  Jose  scale, 
as  conducted  by  the  Division  of  Entomology,  was  given  by  Mr.  How- 
aid  in  a  paper  on  this  insect  in  the  last  number  of  Insect  Life 
(pp.  293,  294).  Additional  experiments  have  since  been  made,  and 
later  notes  made  on  the  older  ones,  and  the  following  detailed  record  of 
experiments  and  summary  of  results,  with  deductions  bas'^l  on  them, 
may  be  considered  supplementary  to  the  report  referred  to.  The  num- 
bers of  the  ex])eriments  in  this  article  fi.llow  the  actual  order  of  their 
application,  and  do  not  correspond  with  the  numbering  in  the  first 
report,  but  they  are  similarly  classified,  and  no  difficulty  will  be  exx)eri- 
enced  in  referring  from  one  to  the  other 

CIENERAL    NOTES. 

History  and  condition  of  trees  treated. — All  the  experiments  were  con- 
ducted in  the  orchard  of  Mr.  E.  Dows,  near  liiverside,  Md.  The 
orchard  is  chiefly  of  peach,  with  some  ai)ple  trees  intermixed,  and  origi- 
nally contained  about  2,000  peach  and  250  apple  trees.  A  portion  of 
the  apple  and  peach  stock  was  obtained  from  the  Lovett  Nurseries  and 
planted  in  188S.  This  was  the  source  of  infestation.  The  greater  por- 
tion of  the  orchard  was,  however,  obtained  from  a  Virginia  nursery 
in  1891,  and  was  infested  by  the  gradual  spread  of  the  scale  from  the 
Lovett  stock.  Experiments  were  conducted  on  both  lots  of  trees,  but 
for  the  most  part  on  trees  of  or  adjoining  the  original  Lovett  stock. 
The  trees  treated  were  all  heavily  infested  with  the  scale,  the  worst 
infested  trees  being  selected;  and  from  this  fact,  as  will  be  noted  later, 
the  death  of  certain  trees,  or  portions  of  them,  subsequent  to  treat- 
ment, is  due,  with  two  or  three  exceptions,  rather  than  to  the  effect  of 
the  washes. 

Bates  of,  and  conditions  following  treatment. — The  applications  were 
made  at  four  different  times,  as  follows: 

The  first  series  was  made  on  October  25  and  26, 1894,  and  comprised 
experiments  1  to  5.  The  tiees  at  this  time  were  still  in  leaf,  but  the 
foliage  was  mature  and  ready  to  fall. 

The  second  series  was  made  November  17,  and  included  experiments 
6  to  9.  Subsequent  to  these  applications  (series  1  and  2)  the  weather 
conditions  were  very  favorable,  no  rains  occurring  for  some  days,  and 
in  fact  the  months  of  October  and  November,  1894,  were  exception- 
ally dry. 
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The  third  series  m  as  made  December  15,  from  4  to  a  j).  m.,  iueluding 
experiments  10  to  14;  and  on  December  10,  from  11  a.  m.  to  2  p.  m., 
including  experiments  15  to  30.  A  liglit  rain  of  ten  or  fifteen  minutes' 
duration  occurred  on  the  evening  of  December  10,  about  9.30  p.  m., 
witli  two  or  three  days  thereafter  without  rain. 

The  final  series  of  experiments  was  made  January  23, 1895,  from  4  to 
G  p.  m.,  including  experiments  31  to  42;  and  on  January  24,  from  10  to 
12  a.  ni.,  including  experiments  43  to  46.  On  January  25  a  light  rain 
with  sleet  occurred  in  the  evening,  and  on  the  28th  there  was  a  heavy 
fall  of  snow, 

Varyinij  residU  on  (liferent  paris  of  the  same  tree. — Later  examina- 
tion of  the  trees  treated  exhibited  a  marked  difference  in  the  results 
of  many  of  the  washes  on  different  parts  of  the  trees.  It  was  found 
that  where  the  scales  were  most  thickly  massed  on  the  older  and  lower 
l)arts  of  the  trunk  the  wash  had  been  most  efficient,  and  frequently  in 
these  situations  scarcely  a  living  scale  could  be  found,  while  on  tlie 
extremities  of  the  brandies,  where  the  scales  Avere  scattering,  the  per- 
centage of  living  scale  insects  greatly  increased.  This  is  evidently 
due  to  the  fact  that  the  smooth  termiimls,  especially  those  of  peach,  do 
not  retain  much  of  the  wash,  and  lose  it  more  readily  under  the  action 
of  rains;  also  that  the  scales  in  these  situations  are  better  nourished 
and  perhaps  more  vigorous  than  Miiere  more  thickly  clustered.  The 
dense  incrustation  of  the  scales  on  the  bark  produces  also  a  roughness 
which  holds  the  emulsion,  and  the  emulsion  naturally  accumulates  on 
the  basal  portion  of  the  branches.  With  many  of  the  more  satisfactory 
experiments  a  certain  patchy  result  was  noted.  In  other  words,  on 
particular  branches  or  sides  of  brandies  every  scale  would  be  destroyed, 
while  elsewhere  a  considerable  percentage  of  living  scales  would  be 
found,  sometimes  confined  to  small  areas.  This  would  seem  to  indicate 
either  a  failure  to  drench  the  tree  evenly,  or  else  that  the  patchiness 
was  due  to  the  action  of  subsequent  rains  and  snows.  The  former  is  not 
likely,  because  especial  care  was  taken  to  thoroughly  wet  the  trees, 
and  careful  examination  was  made  after  each  spraying  to  see  that 
this  had  been  accomplished.  The  latter  theory  is  probably  the  correct 
one,  and  it  is  supported  by  the  fact  that  the  experiments  of  December 
15  and  10  were  followed  by  a  light  rain  of  a  few  minutes'  duration  from 
the  northwest,  while  those  of  January  23  and  24  were  aftected  by  the 
irregular  melting  of  subsequent  snows,  which  lodged  to  a  considerable 
extent  in  the  trees. 

The  facts  noted  offer  an  additional  reason  for  making  the  treatment 
early  in  the  fall,  viz,  that  the  wash  may  act  over  as  long  a  period  as 
possible.  That  treatment  is  best  made  as  soon  as  the  leaves  fall  has 
already  been  suggested  by  j\Ir.  Howard,  on  the  ground  that  the  insects 
at  this  time  are  more  susce])tible  than  later  in  the  fall.  (Insect  Life, 
vol.  VII,  p.  295.)  A  third  advantage  which  would  accrue  in  the  East  is, 
that  at  this  season  rains  are  much  less  frequent  than  they  are  in  mid  or 
late  winter  or  early  spring. 
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SJo7c  action  of  insecticides  on  dormant  scales. — An  exaiuinatioii  of  tlie 
records  of  these  experiments,  in  connection  with  results  with  otlier 
scale  insects,  strongly  emphasizes  the  point  that  in  the  dormant  resting 
condition  scale  insects  respond  to  insecticides  very  slowly  and  grad- 
ually, and  tliis  has  an  important  bearing  on  the  determination  of  the 
usefulness  of  an  application.  The  scale  larvjie  during  the  growing  sea- 
son are  killed  in  n  few  minutes,  or  a  few  hours  at  farthest,  just  as 
other  soft-bodied  insects,  but  the  mature  scale  does  not  for  some  time 
exhibit  the  effect  of  the  Avash  unless  it  be  so  radically  strong  as  to  be 
unnecessarily  expensive  or  as  to  endanger  the  life  of  the  plant.  It  Avill 
be  seen  that  little  can  be  predicated  of  the  ultimate  result  within  two 
weeks,  and  at  the  end  of  a  month  the  estimate  can  be  only  a  provis- 
ional one,  while  at  least  two  months  are  necessary  to  reach  approxi- 
mately final  conclusions. 

The  sloAv  progressive  death  of  the  scales  must  be  largely  due  to  the 
gradual  penetration  of  the  insecticide,  and  also  indirectly  to  the  soften- 
ing and  loosening  of  the  scale  itself,  enabling  the  weather  conditions  of 
moisture  and  cold  to  be  more  fatal. 

It  will  be  noted,  also,  that  it  is  the  destruction  of  the  last  5  or  G  per 
cent  of  the  scale  insects  which  necessitates  the  great  strength  of  the 
wash  and  the  accomi)anying  heavy  expense.  It  is  comparatively  easy 
to  kill  75  to  90  per  cent  of  the  scales,  and  this  with  comparatively  weak 
and  inexpensive  washes,  but  to  reach  the  remaining  few,  double  or 
treble  strength  is  required.* 

Effect  of  the  washes  on  the  health  of  the  tree  and  on  the  fruit. — With 
some  of  the  stronger  washes,  particularly  those  of  soap  and  resin,  a 
marked  diminution  was  shown,  in  the  amount  of  bloom  and  in  the 
fruit  set.  This,  however,  was  usually  accompanied  by  au  increase  in 
the  amount  of  foliage,  and  the  results  in  this  direction  were  especially 
marked  in  the  cases  of  the  two  stronger  whale-oil  soap  washes.  The 
two  trees  so  treated  were  noticeably  vigorous  in  foliage,  and  presented 
a  finer  appearance  than  any  in  the  orchard,  but  contained  scarcely  any 
fruit.  The  general  effect  of  the  washes  on  the  trees  was,  however,  iu 
large  measure  vitiated  by  the  damage  already  done  them  by  the  scale; 
and  in  most  instances  where  there  was  a  greater  or  less  amount  of 
injury,  or  the  death  of  the  tree  resulted,  it  was  due  to  the  scale  rather 
than  the  wash,  as  evidenced  by  the  similar  condition  of  adjoining 
untreated  trees.  The  pure  kerosene  emulsion,  however,  had  a  disas- 
trous effect  on  the  trees,  and  pure  kerosene  killed  outright  the  trees 
treated  with  it.  An  application  of  soap  made  late  in  spring,  or  after 
the  trees  were  already  blooming,  did  not  seem  to  affect  seriously  the 
setting  of  the  fruit  in  the  case  of  the  ])each,  and  in  the  case  of  the 

*  This  is  illustrated  notably  in  the  resin  Avash  experiments  against  Dlaspis  lanatuf 
inthe  winter  of  1894-95,  where  a  double  summer  strength  killed  90  per  cent,  au  appli- 
cation twice  as  strong  only  95  per  cent,  and  one  three  times  as  strong,  or  six  times- 
summer  strength,  was  necessary  to  efl'ect  complete  cxtermiuatiou. 
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apple  no  injui y  wliatever  was  noted,  even  \yliere  ajjplied  at  tbe  rate  of 
2  ponnds  to  the  gallon,  with  the  trees  in  full  bloom. 

Behavior  of  different  washes  and  their  cost. — The  diluted  washes  pre- 
sented no  dirticulties  in  application,  nor  is  there  any  trouble  in  applying 
the  Oregon  and  California  washes  at  twice  the  ordinary  strength. 
Pure  kerosene  emulsion  can  not  be  very  satisfactorily  sprayed  with  an 
ordinary  nozzle,  as  the  liquid  is  too  heavy  for  this  i)urpose.  The  strong- 
est resin  wash  may  be  applied  hot  Avith  au  ordinary  nozzle,  but  on 
cooling  the  resin  will  separate  out  within  an  hour  or  two,  hence  the 
necessity,  at  the  greatest  strengths  used,  of  applying  the  liquid  hot. 
Whale  oil  soap  washes,  even  at  3  pounds  to  the  gallon,  are  thin  enough 
when  cool  to  be  sprayed  without  much  difticulty,  and  no  trouble  what- 
ever was  experienced  with  1^  to  2  pounds  to  the  gallon.  Hard  soap, 
used  in  this  experiment,  solidified  almost  immediately  into  a  rather 
tenacious  soft  soap,  even  at  1  pound  to  the  gallon,  and  in  this  or  greater 
strengths  can  not  be  sprayed  except  at  "very  high  temperatures.  When 
once  on  the  tree,  however,  it  adheres  much  better  than  tish-oil  s<,ai>s, 
or  at  least  the  evidence  of  its  presence  on  the  tree  is  much  more  appar- 
ent, the  whitening  of  the  bark  being  noticeable  months  afterwards. 
Whale  oil  soaps  do  not  give  this  marked  appearance  to  the  tree,  and 
even  at  the  start  the  tree  remains  only  somewhat  darker,  as  though  wet. 

The  cost  (»f  the  stronger  applications  are  approximately  as  follows: 

Whale-oil  soap,  at  4  cents  per  pound,  using  2  pounds  to  the  gallon, 
gives  an  8  cents  per  gallon  wash.  It  was  found  impossible  to  make  a 
soa])  by  buying  the  ingredients  any  cheaper  than  it  could  be  obtained 
from  the  soap  manufacturers. 

Resin  wash  at  six  times  summer  strength  costs  about  0  cents  ])er 
gallon  by  buyiug  the  ingredients  in  wholesale  lots,  viz,  lye  in  drums 
of  800  pounds  capacity,  and  the  resin  and  oil  by  the  several  barrel  lots. 
This  does  not  include  the  expense  of  preparation,  which  is  considerable. 

Kerosene  at  0  cents  per  gallon  for  a  cheap  grade,  with  soap  at  4 
cents  per  pound,  would  represent  a  cost  for  the  pure  emulsion  of  a  little 
less  than  5  cents  i)er  gallon,  and  for  the  once  diluted  mixture,  2i  cents. 

The  crystal  i)otash  lye  was  secured  at  retail  and  cost  15  cents  a 
])Ound,  making  the  strongest  wash  applied  cost  30  cents  a  gallon. 

GENERAL   CONCLUSIONS. 

1.  The  Oregon  and  California  washes  are  practically  valueless  under 
the  conditions  obtanung  in  Maryland,  even  at  twice  the  strength  re- 
ported to  be  effective  on  the  Pacific  Slope.  They  are  without  action 
on  the  health  or  fruiting  of  the  plant. 

2.  Lye  washes  are,  in  the  first  place,  too  expensive  for  use  at  the 
excessive  strength  required  to  accomplish  any  valuable  results;  and 
at  this  strength  they  also  endanger  the  health  of  the  plant.  They  do 
not  seem  to  attect  the  blooming. 

3.  Pure  kerosene  ai)i)lied  to  the  entire  plant  kills  the  scales,  but 
unfortunately  also  the  plant,  at  least  in  the  case  of  peach. 
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4.  Kerosene  and  soup  emulsion  pare  endangers  the  life  of  tlie  plant. 
Diluted  with  one  part  of  water  it  is  not  thoroughly  effective,  and  this, 
with  the  trouble  and  expense  of.  its  preparation,  renders  its  use  inad- 
visable. Diluted  with  one  i)art  of  water,  or  in  greater  dilution,  it  does 
not  seem  to  affect  fruiting  or  the  health  of  the  tree. 

T).  Resin  wash,  to  be  elfective,  must  be  used  at  a  strength  involving 
an  expenditure  for  materials  which,  with  the  trouble  and  difficulty  of  its 
preparation,  makes  it  of  little  practical  value.  Its  effect  on  the  health 
of  the  trees  is  not  prejudicial,  but  in  the  stronger  washes  it  prevents 
blooming  the  following  season. 

G  Soap  washes,  particularly  of  wiiale-oil  soap,  have  yielded  the  most 
satisfactory  results;  and  at  the  rate  of  2  pounds  to  the  gallon,  under 
the  conditions  of  thorough  drenching  of  the  entire  plant,  with  five  or 
six  days  of  subsequent  fair  weather,  will  destroy  all  the  scales,  whether 
applied  in  fall  or  in  spring.  The  results  with  soap  in  less  strength 
indicate  that  under  the  most  favorable  conditions  the  same  resnlt  may 
be  reached  with  mixtures  containing  only  a  pound  and  a  half,  or  more, 
of  soap.  The  action  of  tlie  soap  at  the  rate  of  1  pound  or  more  to  the 
gallon,  applied  in  the  fall,  is  generally  to  prevent  blooming  and  fruit- 
ing the  following  si)ring,  but  the  vigor  and  healthfulness  of  the  tree  are 
greatly  increased.  Applied  in  spring  at  the  time  of  blooming,  it  does 
not  injure  the  plant  nor  affect  the  setting  of  the  fruit  to  any  material 
extent  in  the  case  of  the  peach,  and  not  at  all  in  the  case  of  the  ap])le. 

7.  The  experiments  as  a  whole  indicate  the  vastly  superior  merit  of 
the  soap  wash  and  its  fall  apjilication.  The  greater  vigor  of  the  plant 
resulting  from  the  fall  treatment  more  than  offsets  the  possible  failing 
of  bloom.  Owing  to  the  impossibility  of  controlling  weather  condi- 
tions and  the  practical  difficulty  of  wetting  every  part  of  the  plant,  one 
spraying  can  not  often  be  relied  on  to  accomplish  the  death  of  all  of  the 
scales,  but  two  conscientious  drenchings  may  be  expected  to  accom- 
plish this  result.  These  may  be  (1)  at  the  time  of,  or  shortly  after,  the 
falling  of  the  foliage  in  autumn,  and  (2)  just  before  blooming  in  spring. 

KECORD   OF   EXPEEniENTS. 

Unless  otherwise  noted,  the  applications  were  all  made  to  peach 
trees. 

JVhale-oil  soap. 
Experiment  2 : 

October  25,  Spoimds  soap  to  the  gallon  of  water;  November  17,  fatal  to  all  scales; 
December  16,  above  resnlt  confirmed  by  snbseqnent  examination ;  May  4,  no 
living  scales  fonnd  on  tree,  nearly  all  dead  scales  washed  off  by  action  of  rain  ; 
tree  in  exceptionally  vigorons  condition,  and  with  Inxnriant  foliage,  bnt  with 
only  one  or  two  frnit  set.  Adjoining  trees  in  full  fruit,  but  very  much  in- 
ferior in  general  appearance  and  in  development  of  foliage. 
Experiment  1 : 

October  25,  2  pounds  soap  to  the  gallon  of  water;  November  17,  fatal  to  all 
scales;  December  16,  same  result  confirmed  by  additional  examination;  May!, 
1895,  tree  in  exceptionally  vigorous  condition,  bnt  without  fruit. 


370 

Experiineiit  43: 

Jauuary  24,  1895,  same  streugtli  as  preceding;  Slarch  11,  fatal  to  95  per  cent  of 
the  scales;  May  4,  95  per  centof  scales  on  living  portion  of  tree  killed.     Half 
the  tree  dead,  evidently  from  the  scale,  with  which  it  was  thickly  incrnsted. 
Living  portion  of  the  tree  in  fnll  leaf,  but  without  fruit. 
Experiment  10: 

December  15,  U  pounds  to  the  gallon;  January  17,  fatal  to  90  per  cent  of  fhe 
scales;  March  11,5  per  cent  living;  May  4,  not  above  5  per  cent  of  scales  liv- 
ing.    Tree  in  leaf  and  healthy,  but  without  fruit. 
Expirinicut  34: 

January  23,  U  pounds  of  soap  to  the  gallon;  March  11,  fatal  to  90  per  cent  of 
the  scales;  May  4,  less  than  5  per  cent  of  the  scales  living;  only  2  healthy 
scales  found.  Tree  originally  very  heavily  infested;  some  of  the  V)ranclies 
killed,  evidently  from  the  ett'ects  of  the  scale,  others  vigorous,  but  without 
fruit. 
Experiment  46: 

January  24,  same  strength  as  last;  March  11,  fatal  to  90  per  cent  of  the  scales; 
May  4,  tree  dead,  with  the  exception  of  two  vigorous  branches  or  new  shoots 
of  last  year's  growth.     On  these  branches  10  per  cent  of  the  scales  are  Jiving. 
Experiment  35: 

Jauuary  23,  H  pounds  to  the  gallon ;  March  11,  fatal  to  90  per  cent  of  the  scales; 
May  4,  5  per  cent  of  the  scales  living,  limited  to  termiuals.     Trees  vigorous 
and  in  fruit. 
Experiment  11 : 

December  15,  1  pound  of  soap  to  the  gallon  of  water;  Jauuary  17,  fatal  to  80 
per  cent  of  the  scales;  March  11,  but  10  per  cent  of  the  scales  living;  May  J, 
10  per  cent  of  the  scales  alive  (ou  terminals).     Tree  in  good  condition  and  in  ' 
fruit. 
Experiment  44: 

January  24,  same  strength  as  last;  March  11,  fatal  to  at  least  70  per  cent  of 
scales;  May  4,  85  per  cent  of  scales  dead.     Tree  in  vigorous  condition,  with 
fruit. 
Experiment  45: 

January  24,  same  strength  as  last  and  yielding  the  same  results. 
Experiment  36: 

January  23,  f  pound  of  soap  to  the  gallon  of  water;  March  11,  fatal  to  about  70 
per  cent  of  the  scales;  May  4,  85  per  cent  of  the  scales  have  succumbed. 
Tree  vigorDiis,  with  the  exception  of  two  branches,  which  are  evidently  killed 
by  the  scale;  the  Avliide  tree  (u-iginally  densely  infested;  fruit  in  very  small 
quantity. 
Experiment  12: 

December  15,  +  pound  of  soap  to  the  gallon;  January  17,  fatal  to  about  50  per 
cent  of  the  scales.     Tree  afterwards  subjected  to  the  general  treatment  given 
the  orchard. 
Experiment  37: 

Jauuary  23.  |  pound  to  the  gallon;  March  11,  upward  of  50  per  cent  of  scales 
killed.     Tree  afterwards   subjected  to  general   treatment  given  the  orchard. 

Hard  l(iiiii(h-i/  kooj). 
Exi)eriment  18: 

December  li!,  2  i>()uuds  to  the  gallon;  January  17,  fatal  to  85  per  cent  of  the 
scales;  March  11,  no  living  scales  could  be  found  after  extensive  examination; 
May  4,  in  patches;  a  few  living  scales  found;  more  than  97  per  cent  killed. 
Tree  was  originally  very  heavily  iuerusted  with  scales,  and  about  one-half  the 
branches  are  dead,  probably  frcmi  this  cause;  no  bloom  or  fruit  i)resent. 
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Experiment  19: 

December  16,  1^  pounds  of  soap  to  the  gallon;  January  17,  fatal  to  85  per  cent 
of  the  scales;  March  11,  no  living  scales  found,  except  two,  in  doubtful  con- 
dition; tree  still  whitened  with  the  soap;  tree  originally  densely  incrusted ; 
May  4,  fatal  to  at  least  95  per  cent  of  the  scales;  tree  uninjured,  but  without 
bloom  or  fruit. 
Experiment  20: 

December  16,  1  pound  of  soap  to  the  gallon;  January  17,  fatal  to  60  pc-r  cent  of 
the  scales;  March  11,  but  10  per  cent  of  the  scales  remain  alive;  JNIay  4,  i)er- 
centage  of  living  scales  unchanged;  tree  uninjured  and  with  fruit. 
Experiment  21: 

December  16,  i  pound  of  soap  to  the  gallon;  January  17,  fatal  to  about  20  per 
cent  of  the  scales;  tree  was  subsequently  subjected  to  additional  treatment. 
Experiment  22 : 

December  16,  i  pound  to  the  gallon ;  January  17,  fatal  to  about  10  per  cent  of  the 
scales;  tree  subsequently  subjected  to  general  treatment  given  the  orchard. 

Home-made  Jinh-oil  sonp. 
Experiment  15: 

December  16,  lA  pounds  of  soap  to  the  gallon ;  January  17,  fatal  to  50  per  cent 
of  .the  scales;' May  4,  fatal  to  about  75  per  cent  of  scales;  tree  in  leaf  and  fruit, 
vigorous. 
Experiment  16: 

December  16,  1  pound  of  soap  to  the  gallon;  January  17,  fatal  to  about  20  per 
cent  of  the  scales;  tree  subsequently  subjected  to  general  treatment  given  the 
orchard. 
•Experiment  17: 

December  16,  i  pound  of  soap  to  the  gallon;  January  17,  fatal  to  only  about  5 
per  cent  of  the  scales;  March  11,  more  than  50  per  cent  of  the  scales  living; 
tree  afterwards  subjected  to  general  treatment  given  the  orchard. 

Resin  wash. 
Experiment  13: 

December  15,  six  times  strength  of  summer  wash;  applied  to  :n  apple  tree  very 
warm,  almost  scalding  hot.  January  17,  examination  indicated  the  death 
of  all  the  scales,  some  of  which  were  not  yet  completely  dried  up ;  March  11,  no 
living  scales  found;  May  4,  most  careful  and  extended  examination  resulted  in 
discovering  4  living  scales;  tree  vigorous,  but  witliout  bloom;  trees  on  either 
side  in  bloom,  but  other  trees  in  neighborhood,  untreated,  also  without  bloom. 
Experiment  31: 

Januarj^  23,  same  strength  as  last,  applied  warm ;  March  11,  fatal  to  95  per  cent 
of  the  scales;  May  4,  tree  killed,  except  one  vigorous  shoot  of  last  year's 
growth,  springing  from  near  base;  tree  densely  incrusted  with  scales,  and  its 
death  i)robably  due  to  this  fact ;  scales  on  the  living  branch  not  verj-  numerous 
and  no  living  ones  found. 
Experiment  14 : 

December  15,  four  times  strength  of  summer  wash;  January  17,  fatal  to  85  per 
cent  of  the  scales;  March  11,  but  5  jier  cent  living;  May  4,  all  but  the  new 
growth  of  last  year  dead,  evidently  from  the  scales  which  densely  incrust  the 
bark;  fruit  is  set  in  one  or  two  instances  on  the  li\ing  portion;  on  the  entire 
tree  95  jier  cent  of  the  scales  are  killed. 
E::periment  32: 

January  23,  same  strength  as  last;  March  11,  fatal  to  90  per  cent  of  the  scales; 
May  4,  tree  healthy,  w^ith  scattering  fruit.  Not  above  10  per  cent  of  the 
scales  living,  and  these  confined  to  the  terminals. 
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Experiment  5: 

Octolter  25,  twice  suiuuier  strength.     This  experiment  was  ineffective,  the  resin 
having  separated  out  somewhat,  and  the  wash  was  therefore  much  weaker 
than  intended.     Tree  afterward.s  subjected  to  the  general  treatment  given  the 
orchard. 
Exjieriuient  33: 

January  23,  same  strength  as  last;  March  11,  fatal  to  75  per  cent  of  llie  scales. 
Tree  afterwarfls  subjected  to  general  treatment  given  the  orchard. 

Kerosene  oil. 
Experiment  42: 

January  23,  application  made  to  two  trees,  one  badly  incrusted  with  scales, 
the  other  a  vigorotis  tree,  less  infested.  March  11,  fatal  to  all  the  scales;  May 
4,  both  trees  dead. 

Kerosene  emulsion. 
Experiment  23 : 

Deceml)er  lO,  undiluted  emulsion;  January  17,  fatal  to  90  per  cent  of  the  scales, 
a  few  on  terminals  apparently  living;  May  4,  all  scales  dead  except  in  isolated 
spots,  evidently  where  the  wash  did  not  reach.  Tree  dead  or  dying,  excejjt 
one  limb,  which  is  in  leaf  and  fruit,  but  this  also  will  probably  not  survive  the 
present  season.  This  result  due  partly  to  the  wash,  although  greatly  assisted 
by  the  dense  scale  incrustation. 
Experiment  38 : 

January  23,  same  strength  as  last;  March  11,  fatal  to  all  scales:  May  4,  tree  dead, 
with  the  exception  of  one  or  two  branches,  which  are  making  feeble  effort  to 
leaf  out.     Tree  originally  badly  infested,  but  not  enough  so  to  have  caused 
death,  which  must  soon  result. 
Experiment  24 : 

December  1(5,  emulsion  diluted  with  1  part  water;  January  17,  fatal  to  80  per 
cent  of  the  scales;  May  4,  only  stmie  half  dozen  scales  found  after  careful 
examination  ;  about  98  ])er  cent  killed;  tree  in  full  leaf  and  fruit. 
Experiment  39: 

Jauuary  23,  same  strength  as  last;  March  11,  fatal  to  95  per  cent  of  the  scales. 
Part  of  the  tree  vigorous,  uninjured,  and  in  full  leaf,  with  some  fruit;  re- 
mainder dead,  probably  from  the  effect  of  the  scales.     Some  few  living  scales 
on  terminals,  perhaps  5  per  cent. 
Experiment  25: 

December  1(3,  eumlsion   diluted  with  2  parts  water;  January  17,  fatal  to  50  per 
cent  of  the  scales.     Trecwafterwards  subjected  to  general  treatment  given  the 
orchard. 
Experiment  40: 

January  23,  same  strength  as  last;  March  11,  fatal  to  75  per  cent  of  the  scales; 
on  some  parts  of  the  tree  all  the  scales  were  killed ;  May  4,  tree  dead,  probably 
from  effect  of  scales  and  borer.     Effects  of  latter  were  very  marked  about  base 
of  tree.     The  tree  was  also  densely  incrusted  Avith  scales. 
Experiment  26: 

December  16,  emulsion  diluted  with  3  parts  water;  January  17,  fatal  to  about 
30  per  cent  of  the  scales ;  tree  afterwards  subjected  to  general  treatment  given 
orchard. 
Experiment  41 : 

January  23,  same  strength  as  last;  March  11,  fatal  to  75  per  cent  of  scales;  May 
4,  tree  dead,  with  the  exception  of  new  shoot  of  last  year's  growth  from  near 
base;  scales  dead  on  this  branch,  which  was  not  in  very  healthy  condition  and 
the  experiment  has  therefore  little  value. 
P^xperiment  3: 

October  25,  emulsion  diluted  with  4  parts  water;  November  17,  not  very  effect- 
ive; tree  afterwards  subjected  to  general  treatment  given  orchard. 
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Experiment  4 ; 

October  25,  emulsion  diluted  with  6  parts  water.  Result  as  in  preceding  experi- 
ment; tree  afterwards  subjected  to  general  treatment  given  orchard. 

Concentrated  cri/atal  potash  lijc. 
Experiment  27: 

December  16,  2  pounds  lye  dissolved  in  a  gallon  of  water;  January  17,  fatal  to 
85  per  cent  of  scales;  March  11,  fatality  estimated  at  nearly  80  per  cent;  May 
4,  about  15  per  cent  of  scales  estimated  to  be  living,  the  living  ones  occurring 
somewhat  in  patches.  Tree  in  leaf  and  fruit,  not  especially  injured  though 
some  of  the  smaller  terminals  died  after  blooming.  This  and  the  other  trees 
treated  with  lye  present  a  beautiful,  bright,  clean  appearance,  and  have  a  very 
noticeable  red  color. 
Expei'imeut  28 : 

December  16,  1  pound  to  the  gallou ;  .huiuary  17,  fatal  to  75  per  cent  of  the 
scales;  March  11,  no  change  in  condition  noted.     Tree  afterwards  subjected  to 
general  treatment  given  the  orchard. 
Experiment  29 : 

December  16,  I  pound  lye  to  the  gallon;  January  17,  fatal  to  upwards  of  50  per 
cent  of  the  scales.     Tree  afterwards  subjected  to  general  treatment  given  the 
orchard. 
Experiment  30 : 

December  16,  i  pound  lye  to  the  gallon,  January  17,  fatal  to  20  per  cent  of  the 
scales.     Tree  afterwards  given  general  treatment. 

Oregon  wash. 
Experiment  6 : 

November  17,  ordinary  strength  (sulphur  15  pounds,  slaked  lime  15  pounds, 
bluestono  IJ  pounds,  water  to  make  100  gallons) ;  December  15,  fatal  to  only  a 
small  percentage  of  the  scales;  tree  afterwards  subjected  to  general  treatment 
given  the  orchard. 
Experiment  7: 

November  17,  double  strength;  December  15,  fatal  to  Very  small  percentage  of 
scales;  May  4,  tree  still  whitened  with  wash;  larger  scales,  representing  at 
least  50  per  cent,  alive. 

California  wash — Lime-sa1t-siilj)hnr. 
Experiment  8 : 

November  17,  ordinary  strength  (snlpliur  25  pounds,   lime  50  pounds,  salt  18 
pounds,  water  to  make  100  gaHons) ;  December  15,  fatal  to  only  a  small  per- 
centage of  scales;  tree  afterwards  subjected  to  general  orchard  treatment. 
Experiment  9 : 

December  15,  double  strength ;  fatal  to  very  inconsiderable  percentage  of  the 
scales;  tree  afterwards  subjected  to  general  treatment  of  tlie  orchard. 

General  treatment  of  the  orchard. — The  general  orchard  treatment 
referred  to  as  following-  a  number  of  the  above  exijeriments  was  car- 
ried out  by  the  owner  during  April,  the  conclusion  of  the  work  being 
about  the  22d.  The  treatment  was  based  on  the  results  of  the  fore- 
going experiments,  and  consisted  in  applying  a  compound  soap  wash 
made  by  dissolving  a  jiound  and  a  half  of  whale-oil  soap  and  one-half 
pound  of  hard  soap  in  a  gallon  of  water.  The  soap  mixture  was 
kept  hot  during  the  application  by  the  use  of  an  oil  stove  taken  into 
the  orchard,  and  so  higii  was  the  temperature  of  the  liquid  when 
applied  that  the  pump  was  frequently  too  hot  to  hold.  During  the  latter 
18391— Xo.  5 2 
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])ait  of  the  treatment  of  the  peach  orchard  the  trees  were  in  partial 
bloom,  and  the  latest  apple  trees  treated  were  in  full  bloom.  Tlie  effect 
on  the  bloom  and  foliage  of  the  trees  has  already  been  noted.  The 
wash  resulted  in  the  death  of  at  least  95  per  cent  of  the  scales,  taking 
the  orcliard  as  a  whole.  In  the  case  of  a  number  of  the  apple  trees  last 
treated,  there  was  afterwards  a  period  of  five  or  six  days  without  any 
rain,  and  the  wash,  so  far  as  could  be  discovered  by  most  careful  exam- 
ination, had  proven  perfectly  effective,  no  living-  scales  being  found.  A 
result  slightly  inferior  to  the  general  average  was  noted  on  five  rows, 
on  which  the  wash  had  been  applied  with  a  brush,  the  penetration  and 
saturation  of  the  bark,  as  remarked  by  the  owner  at  the  time,  being 
evidently  less  thoroughly  accomplished  ))y  this  means  than  when  applied 
as  a  spray. 


THE  HIPPELATES  PLAGUE  IN  FLORIDA. 
By  E.  A.  .SCHWARz. 


Fig.  37. — Hippelates Jiavipes :  niiuli  enlarged  (original) 


During  various  trips  to  Florida  in  former  years  I  had  opportunity  to 
get  aciiuainted  with  the  annoyance  caused  by  certain  minute  tiies. 
They  are  justly  dreaded  by  the  natives  and  summer  residents  of  that 
State,  and  generally  designated  by  them  with  the  com])rehensive  term 
*'gnats."  Mosquitoes  and  sand-flies  (Ceratopogon)  are  not  more  annoy- 
ing in  Florida  in  summer  time  than  elsewhere,  except  near  the  coast, 
and  the  same  may  be  said  of  the  other  annoying  species  of  Diptera 
(house  flies,  horse  flies,  and  fleas).  But  these  little  "gnats,"  which  prove 
to  be  certain  species  of  the  genus  Hippelates,  are  during  daj^time  con- 
stantly about  you  in  swarms,  and  render  life  more  burdensome  than  any 
other  insect  ])est. 
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When,  iu  July,  1894, 1  stopped  for  a  few  days  at  Crescent  City,  Fla.,  and 
visited,  in  the  company  of  Mr.  n.  G.  Hubbard,  other  parts  of  this  State, 
I  was  more  than  ever  impressed  with  the  importance  of  these  little  tor- 
mentors, so  that  I  fail  to  understand  why  in  all  our  literature  there  is 
not  even  the  slightest  allusion  to  them.  Since  no  one  else  seems  to  be 
willing  to  make  a  beginning,  I  have  ventured  to  record  the  following 
fragmentary  notes*  for  the  sole  puriiose  of  drawing  attention  to  this 
subject.  jSTothing  is  known  at  present  of  the  life  history  or  early- 
stages  of  these  tiies. 

Since  these  flies  can  not  "  bite  "  it  may  properly  be  asked  wherein 
the  nature  of  the  annoyance  consists  and  what  renders  them  such  an 
unbearable  and  dangerous  nuisance.  First,  they  "sing"  almost  as 
perceptibly  as  a  mosquito,  and  since  everyone  is  quite  sensible  to  this 
well-known  sound  it  is,  to  say  the  least,  not  very  pleasant  to  have  these 
flies  constantly  around  you.  Secondly,  they  settle  in  crowds  all  over 
your  person  to  suck  up  the  perspiration,  and  the  annoyance  caused  by 
their  crawling  over  the  face,  neck,  and  hands  is  much  greater  than  one 
would  expect  from  such  small  insects.  But  this  kind  of  annoyance 
could  readily  be  endured  with  a  little  patience  and  practice  by  all  per- 
sons who  are  not  of  a  nervous  temperament  if  the  flies  had  not  the 
pernicious  habit  and  passion  to  settle  in  the  corners  of  the  eyes,  being 
attracted  by  the  moisture  of  this  place.  This  causes  the  greatest  and 
almost  unbearable  annoyance  and  irritation  Mdiich  is  of  course  still 
further  increased  by  constant  eflbrts  to  wipe  the  flics  away. 

The  above  relates  solely  to  the  annoyance  caused  by  the  Hippelates 
flies,  but  there  are  other  facts  which  stamp  them  as  one  of  our  most 
dangerous  pests:  Sore  spots,  scratches,  ulcers,-  and  other  open  wounds 
have  the  greatest  attraction  for  them;  they  not  only  thickly  crowd  on 
such  places  which  may  be  about  your  head  and  hands,  but  they  crawl 
beneath  your  clothing  if  a  sore  or  other  wound  should  happen  to  be  on 
your  leg  or  breast. 

If  only  your  own  person  were  concerned  the  matter  would  pre- 
sent no  particularly  dangerous  aspect,  but  look  at  the  dog  lying  on  the 
ground  only  a  few  steps  from  you.  From  flea  bites  or  other  causes  he 
has  suppurating  sores  on  the  back  or  belly,  which,  of  course,  are  thickly 
covered  with  the  flies.  Unable  to  stand  longer  the  irritation  the  dog 
suddenly  rises  and  shakes  off"  the  flies.  Tou  can  plainly  see  that  many  of 
them  come  toward  you  and  settle  on  j-our  i^ersou,  some  of  them  sure 
to  get  in  the  corners  of  your  eyes.  Or,  another  person  approaches 
you  on  the  road:  the  man  is  plainly  suffering  from  "sore  eyes,"  a  com- 
mon disease  among  poor  people  in  the  South,  or  you  happen  to  know 
that  the  person  is  afflicted  with  some  other  disease.     He  is,  of  course, 

*"  These  notes  were  read  before  the  meeting  of  the  Entomological  Society  of  Wash- 
ington held  October  11,  1894.  Several  members  of  the  society  participated  in  the 
discussion  and  some  valnable  additional  information  was  thus  obtained,  which  la 
included  in  this  article. 
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enveloped  in  a  cloud  of  the  Hippelates,  and  in  i)assin<i-  him  some 
hundreds  of  the  flies  now  follow  yon. 

If  it  has  been  proven  that  infections  diseases  are  disseminated  by 
mosquitoes,  house  flies,  and  other  flies,  the  danger  arising  from  the 
Hippelates  as  carriers  of  contagious  diseases  is  perhaps  more  evident 
than  in  many  other  cases  on  record.*  Mr.  H.  G.  Hubbard,  who  has 
passed  many  summers  in  Florida,  remarked  on  this  point  ''that  in 
Florida  a  serious  disease  of  the  eyelid  is  often  prevalent.  It  is  known 
as  'sore  eye'  and  becomes  absolutely  epidemic  from  time  to  time.  He 
feels  certain  that  this  Hippelates  carries  the  disease,  since  it  is  well- 
known  that  even  the  use  of  the  same  handkerchief  will  convey  the  dis- 
ease from  a  sore-eyed  person  to  a  healthy  one.  He  has  known  it  to  start 
with  a  single  person  and  run  through  an  entire  school  or  community, 
and  he  thinks  Hippelates  alone  accounts  for  the  rapid  spread.  More- 
over, the  irritation  caused  by  the  flies  greatly  aggravates  the  disease, 
which  becomes  very  .serious,  the  patient  seldom  recovering  entirely 
from  it,  being  aftected  by  weak  eyes  ever  afterwards."  t  This  danger 
of  diseases  being  carried  by  the  flies  exists  not  only  between  man  and 
man,  but  also  among  domestic  animals  and  between  man  and  animal. 

Geoyraphical  distribution. — The  Hii)pelat('S  jdague  reaches,  in  my 
experience,  its  maximum  height  in  Florida,  but  I  also  encountered  the 
flies  in  annoying  numbers  at  Selma,  Ala.,  and  Columbus,  Tex.  Mr. 
L.  O.  Howard  observed  some  years  ago  swarms  of  a  small  fly  greatlj 
annoying  his  dog,  in  the  vicinity  of  Washington,  and  fortunately  col- 
lected and  preserved  specimens;  finally  Mr.  C.  L.  Marlatt  reports  a  sim- 
ilar experience  near  the  same  place.  The  meager  material  thus  collected 
was  submitted  to  Mr.  Coquillett  and  was  found  by  him  to  represent 
three  species.  The  species  from  the  District  of  Columbia  collected  by 
Mr.  Howard,  H.  jiavipes  Loew  (Fig.  37),  proved  to  be  identical  with 
that  observed  at  Crescent  City,  Fla.,  and  judging  from  memory,  the 
same  species  occurs  at  Selma,  Ala.  Specimens  collected  at  Bartow, 
Fla.,  were  determined  by  Mr.  Coquillett  as  ILpusio  Loew,  while  tliose 
found  by  the  writer  at  Columbus,  Tex.,  and  by  Mr.  Chittenden  at 
Rosslyn,  Ya.,  proved  to  be  H.  plchepis  Loew  (Fig.  38),  It  is  safe  to 
assume  that  other  species  of  the  same  genus  will  be  found  to  possess 
the  same  habit,  but  since  these  small  flies  have  never  been  carefully 
collected  nothing  definite  is  known  at  present  regarding  the  geo- 
graphical extent  of  any  of  their  species.  All  that  can  be  said  at 
present  is  that  the  genus  Hippelates  seems  to  be  confined  to  the  more 
southern  portions  of  the  country.  | 

*  The  literature  ou  the  subject  appeal's  to  be  quite  extended  but  is  not  readily 
accessible.  Most  of  the  articles  -which  I  was  able  to  consult  deal  with  the  dangers 
arising  from  house  flies  aiul  mosquitoes,  but  it  is  evident  that  the  writers  on  tlie  sub- 
ject of  ophthalmia  refer  to  other  species  of  Diptera,  though  no  names  are  given. 

t  Proc.  Eut.  Soc.  Wash.,  vol.  in,  p.  179. 

+  Osten  Sacken's  Catalogue  enumerates  two  species  iVom  Texas,  one  from  tlic  l>is- 
trictof  Columbia,  one  from  Illinois,  four  from  Cuba,  and  one  from  California.  The 
latter  locality  is  open  to  doubt. 
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It  is  not  tiie  object  of  this  note  to  enter  into  a  description  of  the 
species  of  Hippehites  mentioned  above.  They  are  carefully  described 
by  Loew  in  his  "Centnriie,"  and  the  characteristic  features  of  two 
species  {II.  Jiinnpes  and  H.  phhejus)  are  well  set  out  by  the  accompany- 
ing illustrations,  which  were  drawn  by  Miss  L.  Sullivan,  under  super- 
vision of  Mr.  Co(|uil]ett.  It  suffices  to  say  here  that  in  form  of  body, 
general  appearance,  and  mode  of  locomotion  the  Hippelates  resemble 
our  common  house  fly,  but  they  are  much  siualler  than  the  latter,  aver- 
aging not  more  than  about  1.75""".  in  length.  In  spite  of  their  small 
size  they  are,  when  alive,  quite  conspicuous  by  the  bright  color  of  the 
legs  and  of  a  i)art  of  the  abdomen,  Avhich,  in  the  case  oi  E.  flavipes  and 
H.  pusio,  strongly  contrast  with  the  brilliantly  black  color  of  head  and 
thorax.  In  S.  plehejus  almost  the  entire  abdomen  is  yellow,  but  the 
forepart  of  the  body  is  opaque  and  grayish.     A  peculiarity  of  Hippe- 
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:h  enlarged  (origiual). 


lates  is  the  hardness  of  their  bodies,  and  a  slap  with  the  hand  which 
would  be  sufficient  to  crush  any  mosquito  or  bouse  fly  does  not  hurt 
them  in  the  least. 

Xotes  on  the  habits. — The  flies  are  strictly  diurnal,  and  continue  to  be 
troublesome  from  early  morning  till  Jiear  sunset,  being  most  aggressive 
during  the  hot  and  sultry  hours  of  the  afternoon.  They  preferably 
frequent  open  and  sunny  places,  while  in  the  shade  of  dense  forests 
their  x)resence  is  not  noticeable.  They  are  equally  troublesome  in  the 
open  country  away  from  human  habitations  and  in  the  streets  of  small 
towns,  but  I  do  not  recollect  having  seen  them  in  any  number  on  the 
streets  of  the  larger  cities.  They  enter  the  houses,  but  evidently  do 
not  feel  at  ease  in  the  rooms,  for  they  do  not  attack  people,  but  congre- 
gate on  the  panes  of  the  windows  if  these  happen  to  be  closed.     When 
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not  on  the  M-ing-  the  flies  can  be  seen  sitting-  on  the  leaves  of  trees, 
shrubs,  and  all  sorts  of  lower  plants,  the  exuding  sap  of  Avliich  probably 
constitutes  their  luitural  food.  Neither  iu  Florida  nor  at  other  places 
in  the  South  did  1  notice  them  near  fhe  ocean  sliore,  perhaps  because 
they  are  unable  to  endure  the  constant  breeze.  It  is  further  my  experi- 
ence that  the  flies  are  exceedingly  abundant  only  Avherever  the  soil  is 
sandy;  they  are  either  entirely  absent  or  hardly  noticeable  in  regions 
where  tlie  soil  is  rich  and  heavj'.  During  the  month  of  August  I 
traveled  through  the  "black  land"  region  of  the  cotton  States,  and 
was  annoyed  by  the  flies  only  at  two  places,  viz,  in  the  suburbs  of 
Columbus,  Tex.,  where  the  soil  is  dry  and  light,  and  at  Selma,  Ala. 
At  the  latter  place  not  a  single  specimen  was  to  be  seen  on  the  right 
side  of  the  Alabama  Eiver,  where  the  soil  is  black  and  heavy,  while 
just  across  the  river,  where  it  is  sandy,  the  flies  were  almost  as  bad  as 
I  have  experienced  them  in  the  interior  of  Florida.  Persons  visiting 
or  residing  in  Florida  during  winter  or  early  spring  are  not  molested, 
the  flies  at  this  season  being  either  not  numerous  enough  to  attract 
attention,  or  they  are  not  aggressive.  Mr.  Hubbard  says  that  they  com- 
mence to  be  troublesome  when  the  weather  gets  really  warm,  or  about 
the  month  of  May.  In  July,  with  the  beginning  of  the  rainy  season, 
they  are  out  in  full  force,  but  how  long  they  continue  to  torture  man  and 
animals  has  not  been  ascertained. 

Life  liutorij. — As  stated  above,  we  know  nothing  thus  far  of  the  earlier 
stages  of  the  genus  Hippelates.  The  records*  of  the  larval  habits  of 
other  genera  of  the  family  Oscinidse  show  that  the  larvae  of  the  majority 
of  them  breed  in  stems  of  graminaceous  plants.  It  is  possible  that 
Hippelates  has  the  same  habit,  but  Mr.  Hubbard  remarked  that  "if 
the  insect  is  really  an  above-ground  leaf-miner  or  stem-miner  its  work 
would  have  been  noticed  by  him,  as,  on  account  of  the  great  number  of 
the  flies,  the  work  of  the  larv;e  must  be  very  extensive  and  readily 
seen."  The  records  further  show  that  some  other  Oscinid  larvic  breed 
in  decaying  stems  of  plants,  in  worm-eaten  nuts,  and  under  the  bark  of 
old  trees,  and  Mr.  Marlatt  suggests  "that  the  attractiveness  of  the 
moisture  of  the  eyes  and  of  sores  would  indicate  that  the  larva  is  per- 
haps saprophagous  in  its  habits,  and  may  be  found  iu  decaying 
vegetation." 

The  sandy  regions  of  Florida,  where  the  Hii)i)elates  flies  occur  most 
numerously,  are  for  the  most  part  covered  with  open  inne  woods,  and 
their  chief  characteristics  consist  in  numerous  smaller  or  larger  ponds 
and  lakes  which  are  usually  surrounded  with  a  belt  of  rushes  and  reeds. 
From  this  feature  of  the  country  I  am  inclined  to  believe  that  the  Hip- 
pelates hirvaj  will  be  found  to  live  either  within  the  stems  of  the  living 
reeds  or  under  or  within  the  piles  of  the  decaying  reeds  which  usually 
line  the  shores  of  the  lake. 

*  As  collected  by  Brauer  (Die  Zweifliigler  d.  k.  llofiii.  Wien,  part  3,  pp.84,  85),  and 
Townsend  (Cau.  Ent.,  25, 1893,  p.  14). 
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Remedies. — Until  some  light  is  tlirown  on  the  life  history  of  the  flies 
it  is  impossible  to  snggest  any  remedial  measures  to  be  adopted  for  the 
general  abatement  of  this  pest  in  a  given  region.  Very  little  can  be 
said  regarding  protective  measures.  To  kill  the  flies  as  we  instinctively 
do  the  mosquitoes,  by  a  slap  of  the  hand,  is  of  no  avail  against  the 
Hippelates,  because  they  are  too  numerous  and  for  obvious  other  rea- 
sons. A  close  fitting-  veil  would  no  doubt  protect  the  eyes,  but  in  the 
hot  days  of  a  southern  summer  the  wearing  of  a  veil  is  a  torture  almost 
equal  to  that  of  the  flies.  For  the  same  reason  applications  of  oil  of 
tar,  oil  of  pennyroyal,  and  similar  substances,  which  are  more  or  less 
satisfactorily  used  in  the  North  against  mosquitoes,  black-flies,  and 
sand-flies,  is  hardly  bearable  in  the  South.  Smoking  cigars  or  a  pipe 
offers  good  protection  to  those  that  indulge  in  this  vice,  but  even 
an  inveterate  smoker  can  not  smoke  constantly  when  he  is  outdoors. 
A  good  smudge  also  drives  away  the  flies,  but,  of  course,  can  not  be 
classed  among  the  remedies  that  are  handy  and  available  at  every  hour 
and  at  every  place.  Sprinkling  the  coat  collar  and  other  parts  of  the 
clothing  with  Eucalyptus  oil  (and  no  doubt,  also,  other  strongly-smell- 
ing etheric  oils)  as  lately  recommended  as  a  good  repellant  against 
house  flies,  should  be  tried,  and  promises,  in  my  opinion,  good  results. 


THE  BEET-LEAF  PEGOMYIA. 

{Pegomyia  vicina  Lintn.) 
By  L.  O.  Howard. 

Dr.  J.  A.  Lintner,  State  entomologist  of  New  York,  in  his  first  annual 
report,  gives  an  interesting  account  of  some  authomyians  mining  beet 
leaves.  He  reared  a  large  series  of  flies  from  larviie  found  mining  the 
leaves  of  beets  in  a  vegetable  garden  in  Middleburg,  N.  Y.,  and  was 
surprised  to  find  that  his  bred  specimens  comprised  three  species.  One 
of  them  was  Phorhia  floccosa  Macquart,  which  Mr.  Sliugerland  believes 
to  be  a  synonym  of  Phorhia  hrassicw  Bouche,  one  of  our  i)rincipal  cab- 
bage root-maggots.  The  other  two  Dr.  Lintner  described  as  new,  viz, 
Gliortoi)hUa  hetarum  and  Pegonu/ia  vicina.  Other  similar  beet  leaf- 
mining  larvpe  were  f()und  by  Dr.  Lintner  later  at  Bennington, Yt.,  but  no 
adults  were  reared,  so  that  the  species  remained  undetermined.  The 
species  under  consideration  was  found  to  be  at  work  during  the  latter 
part  of  July  and  the  specimens  from  which  the  description  was  drawn 
issued  August  7.     Other  specimens  issued  August  15  and  25, 

An  interesting  occurrence  of  the  same  insect  in  California,  where  it 
was  found  to  be  doing  very  considerable  damage  in  the  extensive  sugar- 
beet  plantations  of  the  Western  Sugar  Beet  Company  at  Castroville 
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ami  Watson  ville,  Cal.,  was  brouglit  to  the  attention  of  this  JJepartiuent 
in  1891.  Specimens  were  first  sent  May  22,  1891,  by  Mr.  W.  A.  Gatty 
to  the  Assistant  Secretary  of  Agriculture,  with  the  statement  that 
1,000  acres  of  promising  sugar  beets  were  all  more  or  less  affected 
by  the  insect.  Dr.  Eiley  sent  Mr.  Koebele  in  June  to  the  spot,  and 
while  his  observations  did  not  result  in  the  ascertaining'  of  practical 
remedies,  he  collected  material  froiu  which  the  accompanying-  tigure  of 
the  diflerent  stages  of  the  insect  has  been  drawn.  On  June  6  he  col- 
lected about  2,000  eggs  of  the  insect,  all  before  mid-day,  and  nearly  all 
on  the  underside  of  the  leaves.  All  but  about  10  had  hatched  on  J  une  9, 
and  the  remaining  10  were  mature  the  following  morning,  indicating 
that  the  insect  remains  in  the  egg  state  for  from  three  to  four  days. 
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Fig.  ^9.—Pegomyiavicina:  a.  surface  of  egg,  very  highly  magnified;  6,  larva;  c,  last  segment  of  same; 
d,  iinal  spiracles;  <>,  head; /,  thoracic  spiracles;  j;,  cephahc  hooks  of  larva;  A,  puparinni ;  i,  adult  fly; 
k,  1io:k1  of  adult  male;  I,  head  of  female— 6,  h.  i,  cularged,  other  figures  still  more  enlarged  (original). 


On  June  7  tMO  plants,  which  Mr.  Koebele  had  brought  to  his  home  in 
Alameda,  were  cleaned  of  all  larvai  and  stocked  with  unhatched  eggs. 
On  June  8  the  young  larvae  began  to  mine  the  leaves,  and  by  June  11 
had  become  nearly  full  grown.  They  did  not  transform  to  puparia, 
however,  until  June  IG,  making  the  length  of  the  larval  state  to  be  8 
days,  which,  however,  is  probably  shortened  under  perfectly  natural 
conditions.  While  in  the  field  he  also  collected  about  300  larva^,  most 
of  which  pupated  on  June  8.  The  first  Hies  issued  June  28  and  the 
remainder  the  following  Aveek.  We  have,  then,  as  the  duration  of  a 
generation,  egg  stage,  three  to  four  days;  larval  stage,  seven  to  eight 
days;  puparium,  twenty  days,  or  about  one  generation  per  month. 

As  above  stated,  the  attention  of  the  Deiiartment  was  first  called 
to   the  matter   in   INI  ay,  when   the  work  of  the  insect  was   already 
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evident.  Mr.  Koebele  i eared  anotber  generation  in  Jnne,  The  follow- 
ing- year  the  conii)any  forwarded  speciniens  to  Dr.  Eiley  in  September, 
which  were  uearly  all  in  the  pupa  state  and  from  which  flies  issued 
September  8.  In  October  of  the  following  year  (1893)  Mr.  J.  W.  Morse, 
of  the  Western  Beet  Sugar  Company,  sent  from  Watsonville,  Cal., 
three  beet  roots,  accompanied  by  considerable  soil,  and  iu  this  soil  were 
found  puparia  of  the  Pegomyia  from  which,  however,  no  adults  issued. 
There  seem,  therefore,  iu  California,  to  be  at  least  five  annual  genera- 
tions, but  we  are  unable  to  state  definitely  the  method  of  hibernation. 
Judging  from  the  habits  of  allied  species,  the  insect  will  hibernate  in 
the  puparium  stage. 

Remedies. — There  is  little  which  can  be  done  iu  the  way  of  direct 
remedies  for  this  insect  without  sacrificing  the  foliage,  but  the  foliage 
is  not  important  to  the  beet  crop  after  a  certain  time.  After  the  tubers 
become  well  grown  it  will  be  obviously  practical  and  quite  etficieut  as 
a  preventive  of  damage  the  following  year  to  cut,  remove,  and  destroy 
the  beet  tops.  There  will,  of  course,  at  any  season  of  the  year  be  a 
greater  or  less  number  of  puparia  in  the  ground  about  the  roots  but 
the  numbers  of  the  insect  can  be  greatly  reduced  by  this  means.  If 
this  plan  be  adopted  and  if  the  field  be  plowed  and  harrowed  after  the 
roots  are  dug,  the  probabilities  are  that  no  serious  damage  will  follow 
next  season. 


TWO  DIPTEROUS  LEAF-MINERS  ON  GARDEN  VEGETABLES. 

By  D.  W.  C'OQUILLETT. 

A   LEAF-MINER    ON   RADISHES. 

A  new  injurious  insect  has  made  its  appearance  in  this  country 
within  the  past  few  years  in  the  shape  of  a  small,  two-winged  fly,  whose 
larva,^  form  rather  large  blotch  mines  in  the  leaves  of  the  garden  radish. 
It  was  first  observed  on  June  12, 1892,  by  Mr.  Theodore  Pergande,  of 
this  division.  In  one  of  the  gardens  of  Ivy  City,  D.  C,  he  noticed 
that  quite  a  large  number  of  the  radish  leaves  had  been  mined  by  the 
larvje  of  a  dipterous  insect;  the  greater  number  of  the  mines  were 
emi)ty,  but  a  few  of  them  still  contained  larv?e,  three  of  w  hich  pupated 
the  next  day,  and  the  adults  emerged  eight  days  later.  One  of  these 
is  represented  in  the  accompanying  illustration  (Fig.  40).  The  color  is 
a  pale  yellowish,  with  the  antennal  arista,  an  ocellar  dot,  the  tip  of  the 
abdomen  and  of  each  tarsus  blackish. 

A  recent  study  of  these  specimens  indicates  that  they  belong  to 
Drosopliila  flaveola  Meigen,  a  rather  common  European  insect,  not 
hitherto  reported  as  occurring  in  this  country.  In  Europe  it  has  been 
bred  from  larvic  found  mining  the  leaves  of  turnips,  pease,  Cochlearia 
officinalis,  AiithyJUs  i'tdne)'aria,  and  Tropicolum  canariense.    As  many 


382 

as  five  larva'  sometiiiies  occupy  tlie  same  mine,  and  when  the  leaf  con- 
taining the  mine  is  small  they  usually  desert  it  and  form  new  mines  in 
the  adjoining-  leaves.  Drosophila  jxdVuJn  Zett.,  and  Scaptomyza  02)i('aUs 
Hardy,  are  regarded  as  being  synonymous  with  the  present  species. 

Prof.  n.  Garman,  the  entomologist  of  the  Kentucky  Experiment  Sta- 
tion, in  his  Bulletin  Xo.  40,  issued  in  INIarch,  1892,  has  given  a  very 
interesting  account  of  what  is  evidently  a  dift'erent,  although  closely 
related,  species  of  Drosophila,  the  larva?  of  which  mine  the  leaves  of 
the  turnip  in  that  State.  It  was  first  observed  during  the  month  of 
October,  1891,  wheu  it  infested,  about  one-fifth  of  the  leaves  in  the  turnip- 
field  of  the  station.  The  description  of  the  adult  insect  given  by  Pro- 
fessor Garman  accords  very  well  with  Drosophila  graminnm  Fallen,  a 
common  and  widespread  European  species,  reported  many  years  ago  as 
occurring  in  this  country,  having  been  recognized  by  the  well-known 
German  dipterist,  J)t.  Loiw.     Ilecently  Prof.  A.  D.  Hopkins,  of  the 


YiG.  iO.— Drosophila  fiaveola:  a,  larva;  b,  puparium ;  c,  adult;  <?,  autennrc  of  adult;  «,  larval  mine 
1  radish  leaf— a,  h,  c,  enlarged ;  d,  still  more  enlarged ;  e,  natural  size  (original). 


West  Virginia  Experiment  Station,  submitted  specimens  of  this  species, 
with  the  statement  that  he  reared  them  during  the  x)ast  season  from 
larv.e  found  mining  the  leaves  of  cabbage  in  his  locality.  This  insect 
seems  to  be  quite  a  general  feeder;  besides  the  plants  mentioned  above, 
it  has  been  bred  in  Europe  from  Stellar ia  media,  Lijchnis  githago,  Clieno- 
podiion  album,  Viscaria  oculata,  and  Silene  armeria. 

The  genus  Drosophila  contains  two  groups  of  species  which,  while 
closely  related  by  structural  details,  differ  from  each  other  in  regard  to 
food  habits.  In  one  of  these  groups,  which  contains  the  well-known 
vinegar  fly  {Drosophila  ampclopMla  Loew),the  larvic  live  in  fermenting 
or  decomposing  vegetable  substances  of  a  liquid  nature;  while  those 
of  the  second  group  mine  the  leaves  of  growing  plants.  The  species 
of  the  latter  group  have  been  separated  into  a  distinct  genus  under 
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the  name  of  Scaptomyza  by  the  English  entomologist,  Hardy;  but  the 
best  authorities  on  this  subject  accord  it  only  subgeneric  rank. 

Although  no  experiments  have  as  yet  been  made  in  this  direction, 
so  far  as  we  can  learn,  still  there  is  a  possibility  that  the  attacks 
of  this  insect  may  be  prevented  by  sprinkling  the  plants  with  Paris 
green  and  water,  at  the  rate  of  1  ponnd  of  the  poison  in  200  gallons 
of  water,  first  mixing  the  former  with  an  eqnal  quantity  of  freshly 
slaked  lime,  adding  water  to  the  mixture,  and  allowing  it  to  stand  for 
several  hours  before  using.  The  addition  of  the  lime  is  for  the  purpose 
of  rendering  the  poison  harmless  to  the  plants.  It  will,  of  course,  be 
advisable  to  make  the  application  before  the  plants  have  been  attacked } 
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Fig.  41. —  Tnrpeta  frairia:  a,  larva;  /,  ailult — enlarged;  c,  d.  e,  anterior  and  posterior  extremities 
of  larva — still  more  eularged  (original). 


after  once  the  larvae  have  made  their  way  to  the  interior  of  the  leaves 
it  will  be  difficult  to  reach  them  by  means  of  any  external  application, 
although  there  is  a  possibility  that  even  then  a  penetrating  liquid  like 
the  kerosene  emulsion  might  find  its  way  to  them  and  accomplish  their 
destruction. 

THE    PARSNIP    LEAF  MINER. 

So  little  attention  has  been  given  in  the  past  to  a  study  of  tlie  life 
histories  of  our  Diptera  that  the  early  stages  of  only  a  very  limited 
numoer  are  at  present  known.  An  extended  search  through  the  pub- 
lished records  has  failed  to  bring  to  light  a  single  fact  bearing  upon  the 
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life  liistory  of  Tri/pefti  fnifria  Loew,  which  may  be  called  the  ])nrsiiip 
lenf-ininer. 

Ou  June  11,  l.S!»l.  Dr.  Itiley  received  a  package  of  parsuip  leaves 
from  Mr.  J.  G.  Jiarlow,  of  Cadet,  Mo.  These  had  been  quite  exten- 
sively mined  by  the  larvjii  of  a  two-winged  fly,  and  from  three  pupa- 
1  ia  found  in  one  of  the  mines  the  adults  issued  ou  the  23d  of  the 
same  month.  These  belong  to  Trypeta  J'r atria,  a  rather  rare  species, 
which  extends  from  the  Atlantic  seaboard  westward  at  least  as  far  as 
tlie  State  of  Missouri.  Dr.  Loew,  who  has  published  a  monograph  on 
this  group  of  insects,  has  expressed  the  opinion  that  one  of  the  forms 
described  from  California  by  the  Swedish  entomologist,  Thompson,  may 
prove  to  be  identical  with  the  present  species,  in  which  event  its  distri- 
bution would  be  extended  across  the  continent. 

The  European  species  belonging  to  the  same  grou])  or  subgenus 
(Acidia)  as  this  one,  are  principally  leaf-miners  in  the  larva  state,  and 
the  nearest  related  species  {Trypeta  heraclei  Linn.)  has  been  bred  from 
larva'  found  mining  the  leaves  of  Eumex,  Heracleum^  Ligusticum, 
Archangelica,  and  the  common  garden  celerj-.  Several  of  these  plants 
belong  to  the  same  natural  family  as  tlie  parsnip. 

The  remedies  mentioned  as  of  value  against  the  radish  leaf-miner 
will  be  equally  applicable  to  the  present  species. 


SOME  COLEOPTEROUS   ENEMIES  OF  THE  GRAPE-VINE. 

By  F.  II.  Chittknden. 

In  the  Eeport  of  the  Nebraska  State  Horticultural  Society  for  1895 
Mr.  Lawrence  Bruuer  gives  a  list  of  thirty- six  species  of  Coleoptera 
affecting  the  grape-vine.  Deducting  three  synonyms,  this  leaves  a  total 
of  thirty-three  species..  IVIr.  Bruner  has  made  no  pretensions  to  a  com- 
plete list  of  grape  vine  insects,  nor  is  it  my  intention  to  more  than 
supplement  his  list  by  adding  such  species  as  I  recall  from  personal 
observation,  and  such  as  are  specitioally  mentioned  in  literature  or 
in  the  records  of  this  division  as  attacking  the  vine  in  this  country. 

The  twig-pruner  {ElaphkUon  viHosum  Fnh.)  is  of  common  occurrence, 
in  my  experience,  on  grape.  I  have  in  mind  at  least  two  published 
statements  of  this  food  habit,  viz,  that  by  Professor  Kiley  (Am.  Ent., 
vol.  Ill,  p.  239),  and  my  own  (Pr.  Ent.  Soc.  Wash.,  vol.  ill,  p.  90). 

Xeoclytus  erythroecphaluH  Fab.  is  recorded  from  grape  (loc.  cit.,  j).  97). 

The  red-legged  ilea-beetle  {Crepidodera  rnjipes  Linn.),  attacks  the 
oi)ening  leaf  buds  of  grape,  and  is  capable,  if  present  in  sufilicient 
numbers,  of  very  serious  danuige.  During  May  of  last  year  I  observed 
this  bud-destroying  habit  near  Washington,  and  we  have  a  divisional 
record  of  having  received  the  same  insect  JNIay  1."),  1881,  from  Mr. 
Kandall  Morton,  of  Pittsburg,  Pa.,  with  the  statement  that  the  species 
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was  very  injurious  to  tlie  vine  uear  there,  by  eating  the  buds.  As 
this  flea-beetle  lias  lately  been  found  to  be  very  destructive  under  cer- 
taiu  circumstances  (see  Insect  Life,  vol.  v,  pp.  3:U-342)  to  the  peach, 
pear,  plum,  and  apple,  I  take  this  occasion  to  add  cherry  to  the  list.  It 
was  observed  last  year,  April  13,  gnawing  the  undeveloped  leaf  buds 
of  cherry  saplings  near  Eosslyu,  Va.  A  large  number  of  young  trees, 
chiefly  pine  and  locust,  had  just  been  cleared  away  from  this  spot  the 
previous  spring.  lu  this  instance  it  is  quite  plain  that  the  presence 
of  the  insects  on  the  cherry  was  due  to  the  absence  of  tlie  favorite 
food  tree  of  the  species,  the  locust,  in  this  locality. 

Xyleborus  dispar  Fab.,  one  of  the  ''shot-borers,''  is  known  to  injure 
the  vine  in  Europe,  and  in  this  country  doubtless  has  the  same  habit. 
I  have  beaten  it  from  old  vines  near  Washington  early  in  April. 

Anthaxia  quereata  Fab. — The  larva,  which  resembles  those  of  Chrys- 
obothris,  Dicerca,  and  other  large  Buprestida^,  was  taken  at  Rosslyn, 
Va.,  from  its  pupal  chamber  in  the  old  outer  bark  at  the  base  of  a  liv- 
ing and  evidently  healthy  wild  grape-vine.  At  the  time  of  its  discov- 
ery. May  28,  this  larva  was  motionless,  showing  that  transformation 
was  about  to  begin.  June  2  it  became  a  pupa,  and  June  14  all  parts 
save  the  elytra  had  become  dark  colored.  On  the  following  day  the 
legs  unfolded,  but  the  elj^tra  remained  uncolored  until  the  10th,  when 
the  transformation  was  completed.  The  pupal  stage,  therefore,  lasted 
fourteen  days.  Mr.  C.  IJ.  Roberts  has  recorded  the  abundance  of  this 
species  on  grape-vine  (Am.  Ent.,  vol.  v,  p.  17)  without,  however,  a  con- 
jecture of  this  as  a  larval  food-i)lant,  but  his  discovery  of  twenty  two 
pairs  in  eopula  conclusively  proves  this,  as  also  what  Dr.  Horn  in  his 
synopsis  of  the  genus  had  surmised,  that  quereata  and  cyanella  repre- 
sent sexes  of  a  single  species.  I  have  previously  recorded  chestnut  as 
a  food-plant  of  this  species,  and  there  is  no  doubt  that  it  breeds  also  in 
oak  (loc.  cit.,  pp.  31,  217). 

Lyctus  opaculus  Lee,  one  of  the  ''  powder-post "  beetles  I  have  pre- 
viously referred  to  as  breeding  in  grape  stems  infested  with  Fhyma- 
todes  amoenus  (Pr.  Ent.  Soc.  Wash.,  vol.  ii,  p.  393).  There  is  also  a 
divisional  record  of  the  occurrence  of  this  species  on  grape.  Speci- 
mens observed  by  me  several  years  ago  at  Ithaca,  N.  Y.,  hibernated  in 
the  larval  condition.  The  adults  began  issuing  May  8,  the  species 
being  present  in  all  stages  at  that  date. 

Hypotkenem'as  dissimilis  Zimm. — I  have  also  noted  the  occurrence  of 
this  species  in  grape  stems  (loc.  cit.). 

Finally,  should  be  added  three  species  of  Clerida?,  all  but  the  last  of 
which  have  been  reared  from  the  vine  by  the  writer.     These  are : 

Elasmocerus  terminatns  Say,  recorded  from  dead  vines  (Am.  Ent., 
vol.  VI,  p.  lo-l),  and  by  Dr.  J.  Hamilton  (Can.  Ent.,  vol.  xviii,  p.  28). 

Chariessa  pUosa  Forst.,  mentioned  by  Mr.  A.  D.  Hov)kins  as  occurring 
in  dead  vines. 
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Ichnea  Jaticornis  Say,  reared  from  tlie  viue  by  Mr.  W.  Juelich  (Bull. 
Bklyn.  Ent.  Soc,  vol.  in,  p.  140).  These  species  prey  ou  eerambyeid 
and  other  borers  and  are,  therefore,  to  a  certain  extent  beneficial. 

Thus  mnch  from  personal  observation.  The  following-  notes  have 
been  prepared  from  data  gleaned  mainly  from  published  notices  and 
from  the  divisional  record  books  and  correspondence. 

Of  the  dozen  species  of  vine-chafers  of  the  genus  Auomala,  two 
si)ecies,  ^1.  lucicola  and  A.  marginata,  are  mentioned  in  Mr.  Bruner's  list 
of  grape  insects.  At  least  two  others,  viz,  A.  nnduUita  Mels.  and 
A.  mimita  Burm.,  are  destructive  to  the  vine. 

The  species  described  and  figured  by  Harris  (Ins.  Inj.  to  Veg.,  p.  34) 
as  jjrobably  A.  varians  (a  synonym  of  undulata)  is  evidently  not  this 
species,  but  lucicola.  In  LeBaron's  Fourth  Report  (p.  89)  rarians  is 
described  and  referred  to  as  "the  species  so  common  on  grape  vines  in 
the  West."  JMay  14,  1888,  we  received  specimens  of  undulata  from  a 
correspondent  at  Greenville,  S.  C,  with  the  report  that  tliey  were  injur- 
ing grape,  and  April  7,  1879,  from  Dr.  Charles  Mohr,  who  stated  that 
they  were  injuring  blossoms  of  grape,  apple,  and  pear  at  Grand  Bay,  Ala. 

.4.  minuta  Burm.. is  mentioned  in  volume  i  of  Insect  Life  (p.  220) 
as  injurious  in  Louisiana  vineyards.  June  14  of  the  present  year 
Mr.  A.  N.  Caudell  sent  specimens  from  the  experiment  station  at  Still- 
water, Okla.,  with  the  statement  that  they  were  ravaging  grape,  doing 
much  damage  by  skeletonidng  tlie  foliage. 

A.  hinotata  Gyll.  has  been  included  in  a  list  of  grape  species  by 
Thomas  (Sixth  Bept.  St.  Ent.  111.,  p.  105),  but  on  what  authority  I  do 
not  know. 

Hoplia  callipyge  Lee. — Specimens  of  this  scaraba?id  were  received 
during  May,  1893,  from  two  correspondents  in  Fresno  County,  Califor- 
nia, the  first  reporting  that  they  were  found  on  roses  and  afterwards  in 
his  vineyard,  as  many  as  a  hundred  on  a  single  vine;  the  second  that 
they  were  doing  great  damage  to  the  Muscat  grape  (see  Insect  Life, 
vol.  V,  p.  343).  In  the  Pacific  Rural  Press  of  May  17, 1890,  //.  saclccnii 
Lee.  is  mentioned  as  injurious  to  the  grape  in  the  same  district. 

H'altica  carinata  Germ. — Mr.  D.  W.  Coquillett  furnished  us  some  time 
ago  with  specimens  of  this  tlea-beetle  from  Los  Angeles,  Cal.,  with 
grape  leaves  injured  by  them,  and  mention  of  this  species  as  an  enemy 
of  the  grape  has  been  made  by  Dr.  G.  H.  Horn  in  his  synopsis  of  the 
Halticiui  (Trans.  Amer.  Ent.  Soc,  vol.  xvi,  p.  223). 

Gasiroidea  formosa  Say  is  reported  in  the  first  volume  of  this  jour- 
nal (p.  385)  as  a  vineyard  pest  in  Arizona.  It  is  destructive  also  to  the 
cauaigre  {Rmnex  hymcnoscpalus).  An  account  of  what  is  undoubtedly 
the  same  insect  is  given  in  Bulletin  No.  9  of  the  Arizona  Agricultural 
Experiment  Station,  the  species  receiving  mention  as  the  canaigre 
beetle  {Gasiroidea  cccsia  Lee).  Tlie  American  representatives  of  the 
genus  Gastroidea  are  as  yet  imperfectly  known,  hntformosa,  according 
to  Dr.  J.  Hamilton,  is  an  introduced  species,  synonymous  with  the 
European  viridula  Deg. 
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MetacJiroma  sp. — A  correspoiideut  at  Brighton,  Tex.,  seut  us,  May  28 
of  tlie  present  year,  specimens  of  what  is  apparently  an  uudescribed 
species  allied  to  M.  suturale  Lcc,  with  the  statement  that  this  insect 
has  been  placing  havoc  with  this  year's  cuttings  of  the  vine.  During 
the  heat  of  the  day  the  beetles  remained  concealed  in  the  curl  of  a  leaf 
or  under  any  convenient  bit  of  rubbish  near  the  base  of  the  stem  and 
toward  evening  and  in  the  early  morning  come  forth  to  feed. 

Catorama  sp. — During  the  year  1892  Mr.  F.  G.  Schaupp  sent  us  from 
Shovel  Mount,  Tex.,  specimens  of  an  evidently  uudescribed  sjiecies  of 
Catorama,  taken  in  May,  in  all  its  stages,  from  grape  canes. 

Ariipus  Jiorulanus  Horn,  better  known  as  a  depredator  on  orange 
and  other  citrus  trees,  was  received  November  23,  18S9,  from  Mr.  J.  M. 
Lever,  of  Waldo,  Alachua  County,  Fla.,  with  the  accompanying  infor- 
mation that  it  was  doing  much  damage  to  grape  leaves. 

Am2)eJo(jli/pt€7'  crenaius  Lee.  and  Madams  nndidaltis  Say,  near  rela- 
tives of  the  grape-cane  gall  curculio,  Mr.  Schwarz  informs  me,  occur 
both  on  grape  and  on  Ampelopsis. 

Species  which  are  known  to  alfect  Ampelopsis  and  other  genera  of 
the  vine  family  will  be  found  in  time  on  the  grape.  Of  such  are 
Ampeloglypter  ater  Lee. 


THE  CURRANT  STEM-GIRDLER. 

{PhyUoccHsJiariventris  Fitch.) 
By  C.  L.  Maklatt. 

The  publication  of  an  illustrated  account  of  this  insect  in  Insect 
Life  (vol.  vi,  pp.  290-301)  led  to  the  recognition  of  damage  due  to  it 
by  ]Mr.  Robert  B.  Treat,  of  Centerville,  R.  I.,  and  the  interest  thus 
aroused  has  enabled  me,  with  Mr.  Treat's  assistance,  to  complete  the 
details  of  the  life  history  of  this  insect  which  were  hitherto  lacking. 
Mr.  Treat  said  of  it  in  his  letter  of  May  30,  1894,  that  he  had  noticed 
its  work  on  currant  bushes  during  the  last  two  seasons,  but  had  never 
before  observed  any  indications  of  its  presence  in  New  England.  At 
the  date  mentioned  the  adult  insects  Avere  rather  abundant  among  his 
currants,  as  evidenced  by  the  frequency  of  the  severing  of  the  termi- 
nals, and  he  was  good  enough  to  collect  a  large  series  of  these  and 
transmit  them  to  this  office.  One  of  them,  showing  the  characteristic 
appearance  of  the  severed  twig,  is  illustrated  at  Fig.  42.  The  work 
had  been  recently  done,  as  the  tips  nearly  severed — completely  so  in  two 
cases — were  merely  withered.  The  cutting  to  sever  the  tip  extended 
nearly  completely  round  the  twig,  and  was  from  one  to  two  inches  below 
the  tip.  From  the  nature  of  the  marks  the  work  was  evidently  done 
with  the  mandibles. 

The  egg  was  found  to  be  inserted  in  the  green,  succulent  growth,  from 
one-eighth  to  three-fourths  of  an  inch  below  the  cut,  the  j)oint  of  inser- 
tion of  the  ovipositor  being  indicated  exteriorly  by  a  very  minute  brown- 
ish cut  or  mark  in  the  bark  (Fig.  42  a).     By  dissection  the  transparent, 
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delicate  egg  was  found  embedded  in  the  very  heart  of  the  pith  (Fijj:.  42  />). 
It  is  elongate-oval,  about  a  millimeter  in  leuglh,  whitish  in  color,  deli 
cate,  and  without  any  characteristic  sculpturing-  (Fig-.  42  <I). 

At  the  suggestion  of  the  writer  a  large  number  of  the  severed  twigs 
were  marked  by  Mr.  Treat,  with  the  idea  of  following  up  the  subsequent 
development  of  the  insect.  These  were  examined  from  time  to  time, 
and  on  the  5th  of  OctolJer  a  large  number  of  marked  twigs  were  sent 
to  this  office,  and  it  was  found  that  in  every  instance  the  eggs  had  failed 
to  develop,  and  the  twig  had  merely  died  back  from  the  point  of  exci- 
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Fig.  i2.—Phijllcecus jtamvent) is :  a. 
severing  of  terminal  by  female;  d, 

egg  puncture :  b.  sa 
egg-greatly  enlar. 

in  section  showing  egg  in  jnth— eulary 
(original). 


siou,  half  an  inch  or  so,  and  was  otherwise  uninjured.  The  balance  of 
the  marked  material  was  transmitted  to  me  April  24  of  the  ])reseiit 
year,  and  out  of  some  fifteen  twigs  there  was  only  one  in  which  the 
egg  had  hatched  and  the  larva  gone  successfully  through  its  develop- 
ment. In  the  other  cases,  as  Math  those  previously  examined,  the  egg- 
had  failed  to  hatch,  or  the  larva  had  failed  to  survive  long  enough  to  do 
any  noticeable  work.  The  reason  for  this  great  mortality  is  not  appar- 
ent, unless  it  be  due  to  the  fact  that  the  cultivated  currant,  on  account 
of  difference  in  growth  or  greater  luxuriance,  is  not  as  suitable  to  the 
insect  as  wild  currants  or  allied  plants,  which  maybe  presumed  to  have 
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been  its  original  food  plants.  This  very  general  failnre  of  development 
from  the  egg,  if  normal,  will  detract  somewhat  from  the  injnrious  char- 
acter of  the  insect.  The  severing  of  the  terminal  twigs  is,  however, 
the  principal  damage  after  all,  since  the  work  of  the  larva,  as  will  be 
indicated  below,  only  canses  the  death  of  three  or  fonr  inches  more  of 
the  twig. 

In  the  twig  in  which  snccessfnl  development  had  taken  place,  the 
larva  had  worked  down  from  the  tip  some  3i  inches,  eating  out  the 
entire  pith  and  inner  layer  of  wood,  leaving  only  a  very  thin  shell.  The 
interior  of  the  twig  was  densely  packed  with  the  larval  excrements 
down  to  within  three-fourths  of  an  inch  of  the  base  of  the  burrow,  where 
the  larva  had  hibernated  in  a  delicate  cocoon.  The  cocoon  is  a  little 
over  one-half  an  inch  long,  and  consists  of  a  very  slight  silken  lining 


Fig.  43. — Phylloecus flavi-ventris:  a,  larva;  6,  antennre  i 
of  abdomen;  d,  lateral  view  of  same;  e,  pupa;  /,  larva  ii 
6,  c,  d,  greatly  enlarged;  /,  natural  size  (original). 


ud  mouth-parts  of  same ;  c,  dorsal  view  of  tip 
twig  in  hibernating  cocoon,     a,  e,  enlarged; 


of  a  i)ortion  of  the  burrow.  A  section  of  the.  burrow,  showing  the 
cocoon  and  contained  larva,  is  given  in  the  accompanying  illustration 
(Fig.  43/). 

The  larva  passes  the  winter  practically  unchanged  in  this  cell,  and 
at  the  time  of  examination  had  not  transformed,  although  pupation 
was  near  at  hand,  as  indicated  by  the  fact  that  the  compound  eyes 
were  already  showing  through  the  head.  The  larva  is  a  little  over  half 
an  inch  long,  and  is  creamy  white  in  color,  with  the  mandibles  and 
labrum  brown,  darkest  at  tips,  and  the  area  back  of  the  base  of  the 
mandibles,  together  with  the  tips  of  the  antennas  maxilhie,  and  horny 
tip  of  abdomen  somewhat  lighter  brown.  The  peculiarities  of  struc- 
ture of  the  larval  mouth-parts,  and  the  peculiarly  spiny  projection 
terminating  the  body,  are  indicated  in  the  accompanying  illustration 
(Fig43^  c,  fZ). 
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Tiansforniation  to  the  pupa  took  place  two  or  three  days  after  tbe 
receipt  of  the  specimen,  and  the  general  characteristics  of  this  stage 
are  sufficiently  indicated  in  the  illustration  (Fig.  -iSe).  The  pupa  was 
preserved  in  alcohol,  but  the  adults,  from  i)revious  observations  and 
reariugs,  issue,  as  indicated  in  the  article  cited  at  the  outset,  from  the 
middle  to  the  last  of  May.  Arrangements  have  been  made  with  Mr. 
Treat  to  continue  the  study  of  this  insect,  and  particularly  to  deter- 
mine whether  the  great  mortality  in  the  eggs,  in  last  season's  experi- 
ence, may  be  relied  on  as  a  normal  feature. 

Three  nearly  full-grown  larvae  of  this  insect  in  currant  twigs  were 
received  August  10,  1892,  from  Mr.  E.  W.  Claypole,  Akron,  Ohio. 
One  of  these,  which  was  saved  to  rear  the  adult,  sjjun  up  in  August, 
indicating  an  early  completion  of  larval  growth  and  a  larval  dor- 
mancy of  upward  of  nine  months. 


OBSERVATIONS   ON   CERTAIN   THRIPID^. 

By  Th.  Pkrgande. 

Tlius  far  only  two  species  belonging  to  the  genus  Heliothrii)s  have 
been  described. 

The  most  common  and  destructive  of  these  two  species  to  the  foliage 
of  hothouse  i)lauts  in  general,  both  in  Europe  and  in  this  country,  was 
described  by  P.  Fr.  Bouche,  in  his  Naturgeschichte  der  schiidlicheu 
uiid  niitzlicheu  Garten-Insekteii,  in  1833  (p.  42)  under  the  name  of 
Thrips  hcvmorrhoidaUs.  It  is  a  rather  stout,  black  species,  Avith  pale 
yellow  legs,  almost  colorless  wings,  and  the  end  of  the  abdomen  red. 

The  other  species,  much  less  common,  although  it  may  be  found  in 
almost  every  hothouse,  becomes  sometimes  also  quite  destructive  to 
various  kinds  of  plants,  particularly  the  Draciienas.  It  was  described 
by  E.  Heeger  (Sitzungsb.  d.  mathem.-naturw.  Klasse  d.  Wissensch.,  vol. 
XIV,  1854,  p.  365)  under  the  name  of  Helioihrips  drac(vncv.  This  is  a 
yellowish-brown  species  with  rather  long  and  narrow  white  wings, 
which  are  ornamented  with  a  brownish  band  across  the  basal  third; 
two  brownish  spots  or  interrupted  band  beyond  the  middle  and  a  spot 
near  the  apex. 

Both  were  probably  introduced  Avith  ornamental  plants  from  the 
warmer  regions  of  America,  at  least  the  first-named  species,  which  is 
found  upon  wild  and  cultivated  plants  in  Brazil. 

HELIOTHRIPS    CES'llll   SP.    NOV, 

To  these  I  have  to  add  now  two  additional  new  species.  One,  which 
1  shall  call  HeUothrips  cestri,  has  been  known  to  me  since  1884,  when 
specimens  were  presented  to  me  by  Mr.  B.  P.  Mann,  who  discovered 
them  infesting  a  plant  of  Cestritm  nocturnnm,  brought  from  Massachu- 
setts. About  the  same  time  it  was  also  sent  me  by  Prof.  O.  M.  Renter, 
Helsingfors,  Finland. 
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In  1883  I  discovered  the  same  species  in  the  conservatory  of  this 
Department  to  be  extremely  abundant,  both  on  the  upper  and  under 
sides  of  tlie  leaves  of  a  species  of  Amarillis.  Some  of  the  leaves  were 
so  badly  infested  that  their  entire  surface  became  blistered  and  bright 
red,  as  if  attacked  by  a  peculiar  fungus. 

I  have  observed  it  also  on  quite  a  number  of  different  kinds  of  hot- 
house plants,  as  Richardia  aihioinca,  Ficus  grandijlora  and  elastica, 
Aralia,  Gardenia,  Phoenix,  and  different  species  of  Draciiena;  also  ou 
Hydrangea,  Chrysanthemum,  foreign  grape-vines,  cotton,  and  a  num- 
ber of  weeds  growing  with  some  of  the  cultivated  plants. 

It  appears  from  these  observations  that  this  species  may  gradually 
become  as  troublesome  m  hothouses  as  the  other  two  species. 

Heliothrips  cestri  sp.  nov. 

Length,  1.2'"'".  General  color  black  or  dark  brown;  the  end  of  the  body  more  or 
less  distinctly  reddish.  Head  reddish,  marked  with  a  rather  broad,  dusky,  median 
stripe  and  a  shorter  one  behind  each  eye.  Eyes  dark  brown.  Ocelli  reddish. 
Antenna'  dark  yellow,  with  apex  of  first,  fourth  and  fifth  and  the  remaining  joints 
black.  Prothoras  generally  a  shade  darker  than  the  head,  and  marked  with  a  still 
darker  median  and  lateral  stripe.  Legs  reddish-yellow  ;  median  and  posterior  femora 
and  tip  of  tarsi  blackish.  Wings  dusky,  marked  with  a  pale  band  near  base,  a  rather 
indistinct  band  beyond  the  middle  and  fre(][uently  a  pale  apex,  while  the  surface  is 
clothed  with  minute  whitish  hairs,  and  the  veins  with  stiff  spines.  Fringes  dusky. 
Surface  of  body  reticulated,  coarsest  on  the  abdomen.  Third  autennal  joint  almost 
as  long  as  the  two  following  joints  combined;  the  fourth  and  fifth  subequal  in 
length,  each  of  them  scarcely  longer  than  the  second. 

The  larv.ie  are  whitish,  sometimes  slightly  greenish  or  yellowish,  and 
the  alimentary  canal,  when  filled,  more  or  less  distinctly  brownish;  they 
are  very  dirty  looking  on  account  of  a  clear  or  brownish  fluid,  which 
they  eject  from  the  upturned  anal  segment.  The  eyes  are  small  and 
brown. 

HELIOTHRIPS   FASCIATA   SP.    NOV. 

A  specimen  of  this  handsome  little  species  was  sent  to  the  Depart- 
ment of  Agriculture  by  Mr.  G.  W.  Harney,  of  Yuba  County,  Cal.,with 
the  statement  that  two  of  them  Avere  discovered  by  him  in  November, 
1894:,  on  a  leaf  of  orauge  infested  with  Aspidiotus  aurantii.  This  acci- 
dental occurrence  of  these  specimens  on  the  infested  leaf  makes  it 
appear  as  though  they  might  be  preying  upon  the  scales,  which,  how- 
ever, I  seriously  doubt,  since  none  of  the  other  known  sjiecies  of  this 
genus  have  shown  carnivorous  habits. 

Heliothrips  fasciata  sp.  nov. 

Length,  about  1""".  General  color,  black.  Head  and  thorax  dark  brown ;  the  ante- 
rior margin  of  the  prothorax  and  more  or  less  of  the  mesothorax  yellowish-brown. 
Eyes  black.  Ocelli  clear,  yellowish.  Antenn;e  whitish;  a  broad  band  on  joints 
3  and  A,  apex  of  the  fifth  and  the  remaining  joints  black.  Legs  black,  with  apex 
of  femora,  base  and  apex  of  tibi;e,  and  the  tarsi,  except  the  apex,  yellow.  Anterior 
wings  blackish;  their  base  and  a  broad  band  beyond  the  middle  transparent  white. 
Posterior  wings  faintly  and  uniformly  yellowish.  Fringes  blackish.  Head  and 
thorax  reticulated  and  furnished  rather  sparsely  with  short,  slightly  curved  hairs. 
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Some  short  and  stiff  hairs,  becoming  more  numerous  toward  the  end  of  the  body^ 
may  also  be  observed  near  the  posterior  lateral  angle  of  the  abdominal  segment; 
one  or  two  larger  ones  on  segments  5  to  8  and  a  number  of  long  bristles  along  the 
posterior  margin  of  the  ninth. 

EUTHKIPS    OCCIDENTALIS    SP.    NOV. 

Specimens  of  this  species  were  transmitted  to  the  Department  of 
Agriculture  during  June  of  1881  by  ]\Ir.  Alexander  Craw,  from  Los 
Angeles,  Cal.,  Avitb  the  information  that  great  numbers  were  infesting 
the  underside  of  the  young  and  tender  leaves  of  one-year-old  apricot 
trees,  and  that  the  constant  irritation  causes  the  leaves  to  become 
deformed.  He  stated  that  he  had  known  tlu'sc  insects  for  years,  but 
had  not  i)reviously  considered  them  particularly  injurious. 

During  February,  1891,  the  same  species  was  received  from  Mr. 
D.  W.  Co<iuillett,  who  observed  them  to  be  plentiful  in  the  blossoms  of 
orange  trees.  In  July  of  the  same  year  Mr.  Ooquillett  informed  the 
Department  that  this  insect  was  damnging  the  leaves  of  potatoes  in 
that  locality,  and  that  he  had  noticed  it  also  on  difl'erent  kinds  of  weeds. 

Up  to  the  present  time  this  species  has  been  considered  as  being 
probably  identical  with  Thrips  tritici  Fitch,  which  it  closely  resembles. 
A  critical  comparison,  however,  of  the  two  forms  i)roves  the  California 
insect  to  be  a  difierent  species.  The  most  marked  differences,  insig- 
nificant as  they  may  appear,  are  the  much  larger  eyes,  shorter  head, 
much  longer  terminal  joint  of  the  antenna%  and  the  stouter  and  more 
prominent  bristles  of  the  head,  thorax,  and  wings  of  the  Californiau 
species. 

Eiithrips  occidentalis  sp.  nov. 

Length,  0.9  to  1.2""".  General  color,  orange  yellow,  with  the  posterior  margin  of  the 
abdominal  segments  broadly  dusky  or  blackish.  Eyes  hairy,  black.  Ocelli  reddish. 
Antenniu  dusky,  with  base  and  tip  of  the  joints  paler.  Wings  j-ellowish,  the  spines 
and  fringes  blackish.  Head  twice  as  broad  as  long.  Eyes  very  large,  occupying 
about  two-thirds  or  more  of  the  sides  of  the  head,  and  coarsely  granulated.  Head 
and  pronotum  transversely  striated.  Joints  3  and  6  of  the  antenmc  longest  and 
nearly  subequal  in  length;  the  third  with  a  short  though  distinct  pedicel.  Joints 
2,  4,  and  5  next  in  length,  also  subequal.  The  last  two  joints,  usually  termed  the 
'•'  stylus,"'  are  smallest,  though  the  last  is  considerably  longer  than  the  penultimate 
one.  Joints  2  to  5  l)ear  each  about  six  bristles  around  the  apex  and  the  sixth  about 
the  same  number  around  the  middle.  Besides  these  bristles,  there  may  be  noticed  a 
pair  of  stout,  bluntly  pointed,  curved,  sensorial  spines,  near  the  end  of  joints  3  and 
4,  originating  from  a  rather  large,  membranous  spot,  similar  to  those  organs  in  nripa 
iriticl. 

THE    ONION    THRIPS. 

(Thr\})i5  tahaci  Liudemau.) 

IJmothrips  trilici  (Fitch)  Pack.,  Second  Ann.  Rept.  Insects  Mass.,  pp.  .">-8,  1872. 
Thrips  tabttci  Lindeman,  Schiidl.  Ins.  d.  Tabak  in  Bessarabien,  pp.  51-76,  1888. 
Limothrips  allii  Gillette,  Bull.  24  Agr.  Exp.  Station  Colorado,  p.  15,  1893. 
Thrips  aUii  Gillette,  Osborn  and  Mally,  Bull.  27  Iowa  Agr.  Coll.  Exp.  Station,  p.  139, 
1805 
The  earliest  record  of  the  so-called  "onion  Thrips "  which  I  have 
been  able  to  find  was  published  by  Dr.  A.  S.  Packard,  in  1872  (Second 
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Ami.  Kept.  Insects  Mass.,  i)p.  0-8),  under  the  name  of  LimothripH  tritici, 
which,  however,  is  neither  a  Liniothrips  nor  ThripH  tritici  Fitch.  Dr. 
Packard  states  that  Mr.  B.  P.  Ware,  of  Swampscott,  Mass.,  had  suf- 
fered a  serious  loss  from  the  attacks  of  this  insect;  that  he  had  noticed 
it  on  his  onions  for  the  hist  fifteen  years,  but  that  the  damage  in  1872 
was  greater  tlian  ever  before,  and  that  the  evil  appeared  to  be  equally 
serious  in  other  parts  of  Essex  County,  especially  in  Lynn,  Salem,  and 
parts  of  Danvers.  He  estimated  that  at  least  one-tenth  of  the  crop  of 
one  season,  amounting  to  $10,000,  was  destroyed  by  this  new  pest,  in 
Essex  County  alone. 

The  next  authentic  record  of  a  Thrips  upon  onion  plants  was  on  the 
island  of  Bermuda,  and  was  published  by  Prof.  A.  E.  Shii^ley,  of  Cam- 
bridge, England,  in  Bulletin  10  of  Miscellaneous  Information,  Eoyal 
Gardens,  1887  (p.  18),  with  the  remark,  however,  that  it  appeared  to 
cause  but  little  injury. 

Two  years  later  another  account  of  the  injurious  work  of  the  onion 
Thrips  was  published  by  Dr.  Eoland  Thaxter  (Ann.  Eept.  Conn.  Agr. 
Exp.  St.  for  1889,  p.  180)  in  the  following  words : 

The  -svliite  blast  of  market  onions  is  the  most  serious  disease  to  which  onions  in  the 
field  have  been  subjected  this  year,  and  has  been  reported  from  numerous  localities 
and  observed  in  all  the  onion  districts  which  have  been  visited.  The  injury  gives 
the  field  a  whitish  appearance,  which  starts  in  one  or  more  spots  and  spreads  in  all 
directions.  The  onions  themselves  become  stunted  in  their  growth,  while  the  leaves 
are  more  or  less  completely  dying,  according  to  the  severity  of  the  attack ;  becoming 
water-soaked  at  the  base  if  the  weather  be  at  all  wet,  inducing  decay,  and  generally 
injuring  the  keeping  quality  of  the  bulbs. 

In  addition  to  the  above  I  have  seen  several  other  references  to  what 
is  without  doubt  this  same  species. 

In  the  Annual  Eeport  of  the  Colorado  Experiment  Station  for  1892 
(p.  30)  the  following  note  from  the  pen  of  Mr.  C.  P.  Gillette,  station  en- 
tomologist, ai)pears:  "The  onion  Thrips  {Thrips  striata  Osh.^  was 
extremely  abundant  on  the  college  grounds  [Fort  Collins]  the  past 
summer  and  fall,  and  has  been  reported  as  a  pest  at  Greeley,  Colo. 
Thousands  of  these  Thrips  were  present  on  single  onion  tops  in  the 
college  garden."  In  the  report  for  1893  (p.  55)  this  insect  is  again 
reported  as  exceedingly  abundant  at  Fort  Collins  and  Denver.  In 
Bulletin  24  of  the  Colorado  station,  published  the  same  year,  a  three- 
page  account  of  this  insect  is  given,  including  a  descrii)tion  of  the 
species,  with  illustrations.  Mr.  Gillette  adds  that  should  the  species 
prove  to  be  new,  the  name  Limotlirips  allii  be  applied  to  it.  Mention 
is  here  made  also  of  an  article  on  this  subject  by  Mr.  C.  F.  Baker, 
published  in  volume  Vii  of  the  American  Florist  (p.  168). 

Dr.  J.  A.  Lintner,  in  his  ninth  Xew  York  Eeport,  for  1892,  (p.  445), 
mentions  a  Thrips  from  Kingston,  Pa.,  attacking  the  leaves' of  cabbage 
and  cauliflower  in  large  numbers,  which  evidently  also  belongs  to  this 
species. 

In  the  Annual  Eeport  of  the  New  Jersey  Agricultural  College  Experi- 
ment Station  for  1893  (p.  441),  Dr.  J.  B.  Smith  states  that  the  onion 
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Thrips  occurred  that  year  on  the  leaves  of  onions  in  astonishing-  num- 
bers, the  result  of  their  eating  being  visible  in  the  form  of  small 
yellow  spots,  increasing  in  size  until  the  tips  of  the  leaves  became 
yellow  or  brown,  the  whole  stalk  finally  having  a  whitish  appearance, 
very  different  from  the  usual  dark  green  of  a  healthy  onion  plant. 

In  1S94  Messrs.  Sirrine  and  Lowe,  in  Bulletin  83,  new  series,  of  the 
]^ew  York  Agricultural  Experiment  Station  (pp.  G80-082),  gave  an 
account  of.  the  damage  done  by  this  insect  to  the  leaves  of  cabbage, 
accompanied  by  a  description  and  figures  of  the  species. 

Very  recently  the  species  has  been  treated  by  Messrs.  Osborn  and 
Mally,  in  Bulletin  27  of  the  Iowa  Agricultural  College  Experiment 
Station  for  1895  (pp.  139-142),  under  the  name  of  the  western  onion 
Thrips  {Thrips  allii  Gillette).  To  the  list  of  food  plants  already  men- 
tioned are  added  squash,  turnip,  stone  crop,  heal-all,  blanket  flower, 
cinquefoil,  Nasturtium,  candytuft,  four  o'clock,  catnip,  sweet  clover, 
Rudbeckia,  and  mignonette. 

The  notes  of  the  Department  of  Agriculture  regarding  this  species 
show  that  it  was  received  during  1889  and  1891  from  INIr.  Coquillett, 
from  Los  Angeles,  Cal.,  where  it  was  very  injurious  to  the  onions  in 
that  section  of  the  State. 

During  1892  a  communication  was  received  from  INIr.  E.  D.  Kline,  of 
Streator,  Lasalle  County,  111.,  complaining  that  this  insect  caused  much 
damage  to  his  onions. 

In  .luly,  1894,  the  same  species  was  received  from  Mr.  F.  M.  Webster, 
from  Wooster,  Ohio,  with  the  report  that  it  was  making  serious  havoc 
m  all  onion  fields  in  northern  Ohio  (see  also  Insect  Life,  vol.  vii,  p. 
200).  In  August  of  the  same  year  it  was  again  reported  by  Mr.  Kline 
as  being  extremely  abundant  on  all  the  onions  in  that  neighborhood; 
that  he  used  to  grow  five  acres  of  them  every  year,  but  that  he  had  to 
give  it  up  on  account  of  the  extraordinary  damage  caused  by  them  of 
late  years.  At  the  end  of  the  same  month  Mr.  Kline  wrote  again  that 
they  were  also  infesting  his  melons,  remarking  that  they  generally 
appear  first  on  onions,  next  on  cabbage,  then  on  melons  and  cucumbers, 
and  later  on  anything  that  may  suit  their  taste. 

In  my  own  notes  regarding  this  species  I  find  that  it  was  taken  in 
the  District  of  Columbia  and  in  Virginia,  from  February  till  November, 
during  the  years  1882  to  1888,  on  the  leaves  of  onion,  cabbage,  cucum- 
ber, and  parsley,  while  in  1885  I  received  the  species  from  Mr.  L.  Seifert, 
Segeberg,  Holstein,  Germany,  with  the,  statement  that  it  was  very 
destructive  to  the  garden  leek  {Allium  porr urn). 

Up  to  the  present  time  I  have  considered  this  insect  to  be  a  new 
species,  though,  after  carefully  examining  and  comparing  the  deter- 
mined European  species  in  my  collection  with  our  American  insect,  I 
discovered  it  to  be  identical  with  Thrips  tabaci  Lind.,  specimens  of 
which  were  kmdly  hcnt  to  me  by  Prof.  K.  Liudeman,  at  the  time  that 
he  was  studying  this  sj)ecies,  when  it  was  causing  much  damage  to  the 
leaves  of  tobacco  in  Bessarabia,  South  Eussia.    A  full  account  of  its 
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history,  with  description  of  the  species,  will  be  found  in  a  pamphlet 
entitled  Die  schiidlichsten  Insekteu  des  Tabak  in  Bessarabien  (Moscow, 
18S8,  pp.  51-70). 

The  fact  of  the  occurrence  of  this  species  in  Europe  indicates,  in  my 
opinion,  that  it  is  not  a  native  of  this  country,  but  that  it  has  been 
imported  from  Europe,  either  with  tops  of  green  onions  or  on  leaves  of 
cabbage,  infested  parts  of  which  were  either  brought  ashore  or  thrown 
overboard,  while  the  ships  having  such  vegetables  on  board  lay  in  our 
Eastern  harbors.  From  such  points  of  infection,  after  having  secured 
a  foothold,  they  gradually  spread  in  all  directions,  following  closely  the 
trunk  lines  of  the  railroads,  until  they  reached  the  Pacific  Slope. 

The  species  may  be  redescribed  as  follows : 

Thrips  tabaci  Lindemau. 

Female. — Leugrli  of  body,  1  to  1.2™"".  Color,  pale  yellow,  the  thorax  somewhat 
darker;  sides  of  thorax  and  an  elongated  squarish  spot  on  the  meso-notum  more  or 
less  distinctly  dusky.  Abdominal  segments  marked  with  a  rather  broad,  darker,  or 
lighter  dusky  band  posteriorly.  Eyes  brown.  Ocelli  colorless,  their  inner  margin 
more  or  less  distinctly  orange.  Antenn®  and  legs  pale  dusky,  with  tip  of  tarsi  some- 
what darker.     Wings  faintly  yellowish,  their  fringes  and  bristles  dusky. 

Antenna}  7-jointed.  Joint  1  shortest  and.  stoutest;  the  second  slightly  longer. 
Joints  3  to  5  are  elongate-ovoid  and  subequal  in  length ;  the  sixth  is  elongate-conical 
and  lougcr  than  the  others;  the  stylus  is  one-jointed.  All  are  provided  with  a  few 
stout  bristles  and  the  third  and  fourth  in  addition  with  two  stout,  blunt,  curved, 
sensorial  spines  near  the  apex.  Head  about  as  broad  as  loug,  and  transversely  stri- 
ated.    Eyes  hairy. 

Prothorax  longer  than  broad,  slightly  narrowed,  in  front;  its  anterior  and  pos- 
terior angles  rounded,  and  provided  with  two  backward-directed  diverging  sj)iaes  at 
each  posterior  angle;  surface  transversely  striated.  Spines  and  bristles  of  the 
abdomen  similar  to  those  of  Thrips  iritici.  Legs  rather  loug  and  slender,  partic- 
ularly the  last  pair.  Wings  densely  covered  with  minute  spines,  and  with  stout 
spines  or  bristles  along  the  veins  and  anterior  margin,  while  the  hairs  of  the  fringes 
are  slender  and  wavy. 

Male. — This  sex  resembles  the  female  in  every  respect,  except  that  it  is  much  smaller, 
narrower,  and  with  the  end  of  the  body  bluntly  rounded.     Its  length  is  about  0.7'"™. 

Larva:  The  mature  larva  is  somewhat  smaller  than  the  female,  and  of  a  paler  or 
darker  yellow  color,  often  with  a  greenish  tint.  Eyes  reddish.  Ocelli  wanting. 
Legs  pale  dusky.  Autenuie  6-joiuted,  short  and  stout.  Joint  1  broader  than  long; 
the  second  about  twice  as  long,  stoutest  and  rounded  at  the  apex.  The  third  is 
longer  than  the  second,  pyriforra  and  with  a  short  but  distinct  pedicel,  orna- 
mented with,  apparently  six,  rather  shallow  annulations ;  the  fourtli  joint  is  almost 
as  long  as  2  and  3  combined,  fusiform,  and  divided  by  about  eight  annulations;  the 
fifth  is  very  short,  but  indistinctly  separated  from  the  fourth,  and  much  shorter 
than  the  last.  All  bear  a  few  slender  hairs.  The  thoracic  and  abdominal  segments 
are  ornamented  with  from  six  to  eight  transverse  rows  of  closely  set,  minute,  fleshy 
tubercles,  while  each  of  the  abdominal  segments  in  addition  is  provided  with  a  lat- 
eral bristle,  which  gradually  become  longer  and  more  slender  toward  the  end  of  the 
body. 

This  species  resembles  in  general  appearance  Thrips  striata  Osb., 
T.  tritici  Fitch,  and  T.  occidentalis  n.  sp.,  but  differs  from  all  of  them  in 
the  stylus  of  the  antenniie,  which  is  only  1-jointed.  It  belongs  evi- 
dently to  Walker's  "  Section  4,  Keogami,"  and  may  form  a  new  sub- 
genus of  Thrips. 
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AN   IMPORTED   LIBRARY   PEST. 

By  E.  A.  ScinvAHZ. 

Nicohium  {Anohinm)  hirtum  111.,  of  the  coleopterous  family  rtinidir,  is 
a  native  of  soutliern  Europe,  wliere  its  larva  has  beeu  occasionally  found 
in  libraries  to  burrow  in  the  leather  bindings  and  backs  of  old  and  little- 
used  books,  or  in  ancient  documents  written  on  parchment.  The  insect 
is,  however,  only  locally  abundant  iu  Europe,  so  that  it  is  not  consid- 
ered a  serious  library  pest,  and  is  not  mentioned  for  this  reason  in  most 
works  on  European  economic  entomology.  In  one  way  or  another  the 
insect  has  found  its  way  to  North  America,  but  has  always  been 
regarded  its  a  great  rarity  with  us,  since  hitherto  onl}'  a  few  specimens 
have' been  accidentally  found  in  North  Carolina,  Georgia,  and  Florida. 
The  following  extracts  from  our  correspondence 
prove,  however,  that  this  supposed  rare  insect  is  in 
reality  far  more  abundant  with  us  than  is  desirable. 
About  three  j'ears  ago  Prof.  H.  A.  Morgan,  of  Baton 
Eouge,  sent  to  the  Department  for  determination  a 
specimen  of  this  species  which  he  had  "bred  from 
a  book  taken  from  our  library,  and  in  instances  where 
books  have  remained  undisturbed  for  a  considerable 
time  this  insect  has  done  considerable  damage" 
(letter  dated  May  26,  1892).  This  happened  at  the 
Fig.  u.-xicohhim  Mr-  Louisiana  State  library,  but  we  are  not  aware  that 
?('»)!:  adult  beetie-eu-  Professor  Morgan  has  cvcT  published  anything  on 
the  subject.  A  more  serious  state  of  affairs  was 
recently  reported  by  Mr.  C.  M.  Widman,  S.  J.,  librarian  of  St.  Charles 
College  at  Grand  Coteau,  La.,  who  sent  us  a  lot  of  tiie  larva?,  accom- 
panied by  the  following  letter,  dated  December  10,  1894: 

Our  case  is  this:  We  have  a  library  of  some  eight  or  nine  thousand  vohunes,  some 
of  them  valuable  ancieut  editions  long  out  of  print.  A  few  insects  were  found,  I 
remember,  about  twenty-iive  years  ago,  but  as  they  Beemed  harmless  no  one  ]»aid 
much  attention  to  them.  Later  on,  about  twelve  years  ago,  they  had  made  consid- 
erable progress,  which  we  tried  to  check  iu  different  ways.  The  location  of  the 
library  was  changed  twice  or  three  times;  the  books  were  inspected,  moved,  and 
cleaned  at  least  once  a  year,  the  damaged  books  being  visited  repeatedly  almost 
jiage  by  page  and  worms  taken  out;  corrosive  sublimate  iu  solution  was  dropped  iu 
to  kill  eggs,  etc.  But  nothing  has  succeeded  so  far,  and  we  see  the  time  when  we 
shall  have  to  burn  part  of  our  books  to  save  the  other  part.  The  worms  attack  espe- 
cially old  books  with  soft  pai)er  and  ])aper  bindings.  If  the  books  be  thick,  they 
generally  do  not  advance  deep,  but  spoil  the  first  and  last  pages  and  the  biuding. 
Books  with  thick  and  solid  paper  are  less  exposed;  but  then  they  attack  the  back 
of  the  book,  thus  causing  the  leaves  to  fall  out  of  the  binding. 

It  would  appear  from  this  communication  that  this  beetle  has  firmly 
established  itself  as  a  library  pest  at  least  in  Louisiana,  and  we  have 
no  doubt  that  a  careful  search  among  the  older  libraries  in  the  South 
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will  reveal  its  presence  at  otlier  places.  When  and  where  it  was  orig- 
inally introdnced  can  not  now  be  ascertained,  Dr.  LeOonte's  original 
specimen  having  been  either  collected  by  himself  or  sent  to  him  pre- 
vions  to  1862. 

In  the  more  northern  States  the  insect  has  never  been  fonnd,  and 
jndging  from  the  behavior  of  other  Old  World  insects  that  have  been 
introduced  into  the  southern  portion  of  North  America,  it  is  not  likely 
that  this  Nicobium  will  spread"  northward.  Ther<'  is  danger,  however, 
that  it  may  be  imported  again  directly  from  Europe  into  the  libraries 
of  our  more  northern  cities,  and  our  librarians  will  do  well  upon  pur- 
chasing ancient  leather-bound  works  from  Europe  to  examine  them 
closely  before  incorporating  them  in  the  library. 

In  the  hbrary  of  the  Departmeut  of  Agriculture  is  a  set  of  six  folio 
volumes  of  Olivier's  Histoire  Naturelle  des  Insectes,  published  a  cen- 
tury ago,  the  leather  binding  of  which  has  been  attacked  by  insects, 
several  exit  holes  corresponding  to  the  size  of  Nicobium  while  the 
remainder  were  evidently  made  by  a  smaller  insect  of  about  the  size  of 
Siiodreim  panicea.  It  is  probable  that  these  two  ptinids  were  the 
species  concerned  in  the  damage. 

The  Lirva  of  Nicohium  hirtum  does  not  differ  in  general  appearance 
from  other  ptinid  larvie,  i.  e.,  it  closely  resembles  a  "  white  grub"  in 
miniature  in  shape  and  characteristic  curvature  of  the  body.  It  is 
covered  with  sparse  but  rather  long  hairs,  while  even  a  feeble  magni- 
fying glass  will  show  numerous  short,  brownish  spines,  with  which  the 
larger  portiwi  of  the  dorsal  surface  is  furnished.  Although  the  legs 
are  well  developed,  the  larvJB  are  barely  able  to  make  use  of  them,  and 
if  shaken  from  the  books  they  are  utterly  unable  to  climb  back  to  the 
shelves.* 

The  general  appearance  of  the  beetle  (Fig.  44)  deserves  a  few  words, 
since  the  presence  of  this  pest  in  a  library  is  liable  to  make  itself  known 
from  specimens  of  the  beetle  being  seen  crawling  about,  more  espe- 
cially on  the  window  panes.  It  is  of  elongate  oval,  cylindrical  form, 
between  3  and  4"'"^  (.12  to  .16  inch)  in  length,  its  color  rather  light 
brown,  but  rendered  grayish  by  a  dense,  short,  and  somewhat  velvety 
pubescence.  This  pubescence,  however,  does  not  uniformly  cover  the 
elytra,  but  is  here  absent  on  two  or  three  transverse  bands  of  which 
the  anterior  is  usually  quite  distinct,  while  the  two  posterior  ones  are 
less  distinct,  often  confluent  or  broken  up  into  spots.  This  peculiar 
arrangement  of  the  pubescence,  as  well  as  the  strongly  punctate  elytral 
striie,  render  this  species  at  once  recognizable  from  all  other  beetles 
which  are  liable  to  occur  in  the  rooms  of  a  library.  In  addition  to 
this  short,  appressed  pubescence,  the  dorsal  surface  is  furnished  with 
moderately  sparse,  but  rather  long,  erect  hairs. 

In  the  comparatively  few  instances  where  injury  to  books  in  our  more 
northern  libraries  has  been  reported,  the  author  of  the  mischief  has 


*  A  very  useful  syuoptic  table  of  ptinid  larvse,  including  that  of  JSlcobium  hirtum, 
is  published  by  Ed.  Ferris  in  his  Larves  de  Cole'opteres,  page  248. 
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been  (to  omit  liere  the  white  ants,  roaches,  and  springtails)  either  Sito- 
drepa panicea*  or  THnnsfur. 

The  imagos  of  these  species  have  been  frequently  tigured  ;  regarding 
their  larv*  it  suflices  to  say  that  that  of  PtiHua  fur  (as  well  as  other 
species  of  the  same  genus)  is  at  once  distinguished  superficially  from 
the  larva  of  Nicohium  hirtnm  by  the  complete  absence  of  spines  on 
the  dorsal  surface.  The  larva  of  Sitodrcjm  ijan'icea,  however,  closely 
resembles  that  of  Nicobium,  but  is  mu(di  smaller  and  lacks  the  spines 
on  the  third  thoracic  segment. 

Another  dangerous  library  pest  in  the  West  Indies  is  Anohinm  hih- 
liothecarnm,}  so  named  by  Prof.  Ph.  Poey  (Mem.  sobre  I'Hist.  nat.  de 
Cuba,  vol.  I,  1851,  p.  228),  some  thirty  years  ago  was  very  destructive 
to  the  libraries  at  Uavana,  Cuba.  There  can  be  but  little  doubt  that 
the  library  pest  on  the  island  of  Guadeloupe,  described  by  L'ller- 
minier,!  must  be  referred  to  the  same  species.  This  insect  appears  to 
a  native  of  the  West  Indies,  and  has  never  been  found  in  i^orth  America, 
but  if  imported  with  old  books  or  otherwise  it  may  possibly  propagate 
in  the  Southern  States.  It  is  of  a  black  color,  covered  with  an 
extremely  fine,  prostrate,  grayish  pubescence,  and  the  wing-covers  are 
not  striate.  This  last  character  will  at  once  distinguish  it  from  all 
other  Ptinida'  known  to  infest  libraries. 

In  a  large  library  these  ptinid  beetles  are  more  difficult  to  deal  with 
than  one  would  expect.  In  the  first  instance  their  presence  is  easily 
overlooked  until  they  have  become  very  numerous,  because  they  prefer- 
ably infest  the  leather  bindings  of  old  volumes  which  are  rarely  dis- 
turbed on  their  shelves  §  and  further  because  outward  signs  of  their 
work  are  but  little  evident.  Thus  a  careful  and  repeated  overhauling 
of  the  books  is  necessary  to  ascertain  even  the  extent  of  the  infestation, 
although  we  are  well  aware  that  in  a  library  containing  many  thou- 
sands of  volumes  even  a  single  overhauling  is  a  matter  of  considerable 
magnitude  and  expense.  Then  comes  the  difficulty  in  exterminating 
the  larvte  since  by  no  means  all  of  them  can  be  shaken  from  the  volumes 
during  the  examination.  All  infested  volumes  should  be  placed  in  a 
separate,  well-closed  room,  where  they  should  be  frequently  examined 
or  fumigated  with  bisulphide  of  carbon  in  a  tight  chest. 

*This  includes  the  case  reported,  by  Mr.  Scudder  from  the  library  of  the  Boston 
Athena'uni  (Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  x,  pp.  13,  14.  The  scolytid  beetle, 
Hypolhcnemus  erudlius,  •nhicli  was  found  by  Westwood  in  England  injuring  the  paste- 
board bindings  of  a  book,  has  never  been  found  in  North  America  under  similar 
circumstances,  although  what  is  supposed  to  be  the  same  species  is  extremely 
abundant  with  us. 

IDr.  LeConte  suggested  (Jjibrary  .Tourn.,  vol.  iv,  1879,  p.  374)  that  this  species' 
should  be  referred  to  the  genus  Eupactus,  and  nu)re  recently  ilr.  A.  Salic  (Ann. 
Soc.  Ent.  Prance,  1880,  p.  418)  places  it  in  the  genus  Cathorama. 

tAnn.  Soc.  Ent.  France,  vol.  vi,  1837,  pp.  499-502.  The  species  is  there  named 
Dermcstes  chinensit  but  is  evidently  a  ptinid  (see  Dr.  H.  A.  Hagen's  note  in  Library 
Journ.,  vol.  iv,  1879,  p.  374). 

1^  "  Les  livres  et  les  dossiers  sounncillant  dans  les  bibliothc(^ues  "  (Ed.  Perris,  Larves 
de  Col.,  p.  246). 
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TWO  DIPTEROUS  INSECTS  INJURIOUS   TO  CULTIVATED  FLOWERS. 

By    D.    W.    COCiUILLETT. 

A  DESTRUCTIVE   LEAF-MINER   ON   THE    CHRYSANTHEMUM. 

Next  to  the  rose,  there  are  few  flowers  more  widely  cultivated  and 
admired  in  this  country  than  the  chrysanthemum.  So  great,  indeed, 
is  its  popularity  that  annual  fairs  are  held  in  various  localities  devoted  en- 
tirely to  an  exhibition  of  specimens  of  this  queenly  flower.  Within  quite 
recent  years  a  pest  has  made  its 
appearance  which,  if  not  destroyed 
early  in  its  career,  will  severely 
disfigure  if  it  does  not  succeed  in 
killing  the  plants  outright.  N'ot 
only  are  the  various  kinds  of 
chrysanthemums  thus  attacked, 
but  cinerarias,  eux^atoriums,  and 
tansy  are  also  subject  to  its  depre- 
dations. One  grower,  in  trans- 
mitting si^ecimens  of  the  infested 
leaves  to  the  Department,  writes 
that  he  will  be  compelled  to  aban- 
don the  growing  of  these  plants 
owing  to  the  attacks  of  this  pest. 

The  latter  when  in  the  adult 
state  is  a  small,  black,  two-winged 
fly,  represented  in  the  accompany- 
ing engraving  (Fig.  45).  Thefront 
of  the  head,  the  face,  halteres, 
knees,  and  posterior  margin  of 
each  segment  of  the  abdomen  are 
yellowish.  The  larva,  which  is 
of  a  pale  yellowish  color,  with  the 
mouth-parts  black,  forms  long,  discolored  mines  in  the  leaves,  usually 
in  the  blade  of  the  leaf,  but  sometimes  iu  the  petiole,  and  jiasses  the 
pupa  state  within  the  mine.  The  species  was  described  a  few  years 
ago  under  the  name  of  Phytomyza  chrysanthemi — by  Mr.  Kowarz. 

The  first  specimens  of  this  pest  were  received  at  this  Department 
December  30,  18S6,  from  Charles  Anderson,  of  New  York;  these  were 
still  in  their  mines  in  the  chrysanthemum  leaves,  with  the  exception  of 
two  of  the  adults,  which  had  issued  on  the  way.  Others  put  iu  tbeir 
apjiearance  at  intervals  up  to  January  10,  and  on  the  Gtli  of  the  latter 
month  two  were  observed  to  be  still  in  the  larva  state. 

A  j)ackage  of  leaves  of  the  Marguerite,  or  French  daisy  [Chrysan- 
themum fruiescens),  infested  by  this  pest  was  received  January  14, 
1887,  from  the  well-known  horticulturist,  Prof.  Thomas  Meehan,  of 
Germantown,  Pa. 


■  ■injisanthcmi:  adult  fly, 
nteniia  of  same,  to  left— more 
enlarged ;  leaf  showing  larval  mines,  below— natu- 
ral size ;  larva,  at  left,  pupa  at  right— both  enlarged 
(original). 
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Leaves  of  the  same  plant  were  also  received  February  28,  1890,  from 
tlie  greeuliouse  of  James  Ifead,  Irviugton,  ]X.  Y.,  aiul  from  these  the 
adults  were  reared  ou  the  5th  of  the  following  month.  Quite  a  large 
series  of  chaleidid  flies  behmging  to  the  genus  Chrysocharis  were  also 
bred,  but  as  the  other  members  of  this  genus  are  almost  without  excep- 
tion parasitic  upon  other  chaleidid  or  Ichneumon  flies,  it  is  quite  certain 
that  the  present  specimens  did  not  prey  upt>n  the  leaf-miners.  Their 
presence,  however,  is  indicative  of  the  very  important  fact  that  these 
miners  have  an  enemy  to  contend  with  in  the  form  of  a  small  four-winged 
fly  that  has  thus  far  escaped  detection. 

On  March  27,  1890,  leaves  of  what  is  apparently  the  same  kind  of 
plant  were  received  from  J.  H.  Ives,  of  Daubury,  Conn.  From  these 
the  adult  phytomyzids  issued  from  March  31  to  April  3. 

A  second  package  of  infested  leaves  of  the  marguerite  and  feverfew 
"were  received  from  Mr.  Ives  April  3,  1890,  and  in  transmitting  them 
the  statement  was  made  that  he  would  be  compelled  to  abandon  the 
growing  of  these  plants  owing  to  the  attacks  of  this  pest.  From  these 
leaves  the  adults  issued  in  large  numbers  April  5  to  14. 

Still  another  package  of  infested  leaves  of  the  nuirguerite  were 
received  June  5, 1890,  from  John  Akhurst,  of  Brooklyn,  N.  Y.  Several 
of  the  adults  had  issued  Avhile  on  the  way. 

Our  present  knowledge  of  this  insect  would  appear  to  indicate  that 
it  is  indigenous  to  this  country;  specimens  have  been  submitted  to  one 
of  the  best  German  authorities  on  this  group  of  insects,  Mr.  Ferdinand 
Kowarz,  and  he  was  unable  to  identify  it  with  any  of  the  described 
European  species.  There  is,  of  course,  a  possibility  that  it  may  exist 
in  that  country,  and  that  we  may  have  received  it  from  that  source. 
An  allied  European  species,  Phytomyza  affinis,  so  closely  resembles  it 
that  the  one  might  easily  be  mistaken  for  the  other,  even  by  an  expert. 
The  fact  that  it  has  been  reported  in  this  country  only  along  the 
Atlantic  seaboard,  and  that,  too,  principally  in  greenhouses,  is  a  fur- 
ther indication  of  its  having  been  introduced. 

The  earliest  record  of  the  depredating  of  this  pest  upon  cultivated 
idants  appears  to  date  from  the  month  of  October,  188(1;  during  that 
mouth  Dr.  J.  A.  Lintner,  State  entomologist  of  New  York,  received  a 
])ackage  of  leaves  of  the  marguerite  infested  with  this  insect,  and  in 
his  Fourth  Eeport,  i)ublished  two  years  later,  an  interesting  account  of 
it  is  given  under  the  erroneous  name  of  Phytomyza  lateraJiSj  the 
si)ecies,  by  some  means  not  easily  understood,  having  been  Avrongly 
determined  by  Baron  Osten  Sacken.  In  the  American  Florist  for 
March  15,  1887,  Mr.  William  Falconer  published  what  is  apparently 
the  earliest  account  of  this  insect  under  the  incorrect  name  of  Phyto- 
myza affini.s. 

Dr.  Lintner  gives  some  additional  facts  concerning  this  i>est  in  his 
Seventh  Keport,  correcting  the  erroneous  identillcatiou  published  in 
the  previous  accounts. 
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The  remedy  employed  by  Mr.  Falconer  consists  in  simi)ly  pulling-  off 
and  destroying  the  infested  leaves  as  soon  as  the  mines  are  discovered, 
and  he  reports  that  this  method  proved  entirely  eiiectual. 

A    CECIDOMYIID    INJURIOUS    TO    THE    GARDEN    POPPY. 

A  somewhat  extended  search  through  the  literature  on  this  subject 
has  failed  to  reveal  a  single  recorded  instance  where  a  cecidomyiid  of 
any  kind  has  been  bred  in  this  country  from  any  portion  of  the  garden 
poppy.  In  Europe,  however,  two  different  species  are  known  to  attack 
it,  both  of  them  confining  their  depredations  to  the  seed-pods,  and  it 
is  somewhat  curious  to  note  that  the  larviie  of  both  of  them  are  not 
infrequently  found  infesting  the  same  pod.  One  of  these  species 
belongs  to  the  genus  Cecidomyia,  while  the  other  i)ertains  to  the  closely 
related  genus,  Diplosis. 

On  July  7,  1S93,  Mrs.  Celia  Thaxter  sent  the  Department  a  package 
of  Iceland  poppies  {Paparer  nudicmde)  the  stems  of  which  were  infested 
with  pale,  rose-colored  cecidomyiid  larvtej  these  occurred  in  consider- 
able numbers  in  the  interior  of  the  plants  near  the  roots.  The  plants 
were  from  Mrs.  Thaxter's  famous  garden  on  the  Isles  of  Shoals,  off  the 
coast  from  Portsmouth,  E".  H. 

In  the  ])reediug-  cages  the  adults  began  to  issue  July  15,  and  continued 
emerging  up  to  the  22d  of  the  same  month.  They  belong  to  the  genus 
Diplosis,  and  clearly  represent  a  new  species,  which  is  duly  character- 
ized below.  Tliey  differ  in  too  many  respects  from  the  European  species 
of  Diplosis,  which  also  infests  the  poppy,  to  be  considered  identical 
with  it,  in  addition  to  the  fact  that  they  attack  a  different  part  of  the 
plant.  The  kinds  of  poppies  attacked  by  these  two  species  are  also 
different,  the  European  species  depredating  upon  Papaver  rliceas  and 
P.  duhium,  while  the  present  species  is  thus  far  known  to  attack  only 
P.  nudicauJe. 

The  fact  that  it  is  found  to  infest  an  introduced  plant  would  seem  to 
indicate  thiit  it  likewise  is  a  native  of  some  foreign  land  and  had  been 
imported  into  this  country  with  its  food-plant,  were  it  not  for  the 
further  fact  that  with  us  this  plant  is  almost  without  exception  grown 
from  the  seed. 

Diplosis  caulicola  u.  sp. 

Male. — Aiitenuic  yellow,  twice  as  long  as  the  body,  15-joiuted  (or,  countiug  each 
eulargement  a  joint,  28-jointed);  the  first  two  joints  simple,  each  of  the  others  with 
a  globose  basal  and  a  long  median  eulargement,  the  latter  constricted  slightly 
before  the  middle,  nearly  twice  as  long  as  the  slender  portion  on  either  side  of  it, 
the  bulbous  l)asal  portion  of  the  joint  snbequal  in  length  to  the  slender  portion  in 
front  of  it ;  each  enlargement  bears  a  whorl  of  rather  long  bristly  hairs,  those  on  the 
upper  side  being  of  nearly  the  same  length  as  those  below.  Head  black.  Thorax 
yellow,  marked  with  three  brown  vitta>;  scutellum  yellow,  its  base  brown.  Abdo- 
men wholly  yellow;  halteres  and  legs  dusky  yellow.  Wings  grayish  hyaline,  the 
veins  yellow;  first  vein  lying  close  to  the  eosta,  in  which  it  terminates  at  three- 
sevenths  of  the  length  of  the  wing;  second  vein  strongly  curved  toward  its  tip, 
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ending  considerably  below  the  extreme  apex  of  the  wing;  small  cross  vein  straight 
and  nearly  ou  a  line  with  the  second  vein;  anterior  fork  of  the  third  vein  (the  true 
fifth  vein,  since  the  third  and  fourth  are  absent),  nearly  twice  as  long  as  the  posterior 
branch. 

Female. — Same  as  the  S'  with  these  exceptions :  Antenu:e  only  one-fourth  longer 
than  the  body,  joints  3  to  14  subcylindrical,  slightly  constricted  at  the  middle,  con- 
siderably narrowed  at  the  apex  of  each,  this  i)ortioii  of  the  sixth  joint  equaling 
one-half  of  the  thickened  part  of  the  joint,  but  on  the  fourteenth  joint  it  is  only  one- 
eighth  as  long  as  the  thickened  part;  each  joint  from  3  to  14  bears  on  the  thickened 
portion  a  basal  and  an  apical  whorl  of  rather  long  bristly  hairs. 

Leugtii,  1  to  1.8'"'".     Four  males  and  fifteen  females. 


AN  INJURIOUS  PARASITE. 

By  L.  O.  HowAKD. 


Fig.  46. — Leucodesmia  typica  :  female,  with  head  of  male  below  at  right — greatly  enlarged  (original). 

It  is  a  pity  that  the  energetic  parasites  of  the  fauiily  Chalcididae  do 
not  contiiie  their  attacks  to  injurious  insects.  The  great  majority  of 
the  species  are  parasitic  upon  injurious  forms.  Many,  however,  lay 
their  eggs  in  beneficial  insects,  and  thus  become  injurious  species  them- 
selves. It  is  an  example  of  this  class  which  we  shall  describe  in  this 
note. 

In  1870  Prof.  J.  H.  Comstock  called  attention  for  the  first  time  to 
the  good  Avhich  was  occasionally  done  by  the  predaceous  larva  of  a 
lepidopterous  insect,  which  he  described  in  the  North  American  Ento- 
mologist as  Dalcruma  coccidirora,  by  feediug  upon  our  larger  scale 
insects.  Tlie  first  specimens  observed  by  Comstock  were  feeding  upon 
the  cottony  maple  scale  {Pulvinaria  imiumerahiUs)  at  Washington.     So 
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abundant  were  Dakrnma  larva?  in  the  District  of  Columbia  in  the  sea- 
son of  1879  that  it  is  quite  probable  the  freedom  of  the  Washing- 
ton maples  from  this  destructive  scale  since  that  time  has  been  due  in 
large  measure  to  this  Dakruma.  Later  the  insect  was  found  to  feed 
in  a  similar  manner  upon  other  large  scale  insects  of  the  subfamily 
Lecaniinie,  and  particularly  upon  the  largest  of  our  native  species, 
Lecanium  tuUp'iferw  Cook,  which  frequently  occurs  in  enormous  num- 
bers upon  the  tulip  tree  and  upon  different  species  of  Magnolia  in  the 
South. 

The  Dakruma  larva,  as  is  well  known,  leads  a  hidden  existence.  It 
Avorks  beneath  the  bodies  of  the  scale  insects,  eating  them  out,  one 
after  another,  from  below.  When  the  S(;ales  are  crowded  upon  a  twig 
or  branch,  the  Dakruma  larva  passes  from  one  to  another  without  show- 
ing any  indication  of  its  presence.  Where  the  scales  are  more  scat- 
tered, and  some  little  distance  intervenes  between  them,  the  Dakruma 
larva  still  hides  itself,  traversing  the  open  spaces  within  a  delicate 
silken  tube  which  it  spins  as  it  goes.  It  is  thus  protected  from  ordinary 
natural  enemies,  and  no  parasite  has  hitherto  been  known  to  affect  it. 
It  has  not,  however,  escaped  the  notice  of  one  of  the  omnii^reseut  and 
apparently  sharp-eyed  chalcidids.  There  was  brought  me  recently  from 
the  insectary  a  series  of  little  parasites  which  had  been  reared,  so  the 
labels  stated,  from  a  mass  of  specimens  of  Lecanium  tulipiferw  upon  a 
Magnolia  tree,  -which  had  been  sent  up  from  Florida  by  Mr.  Hubbard. 
The  labeler  supposed  that  he  had  before  him  a  new  parasite  of  the 
Lecanium.  A  glance  at  the  specimen,  however,  showed  that  the  para- 
site belonged  to  the  subfamily  Elachistiuie,  the  species  of  which  are, 
so  far  as  we  know,  invariably  parasitic  upon  lepidopterous  larvie.  An 
examination  of  the  specimens  of  Lecanium  from  which  the  j^arasites 
M  ere  supposed  to  have  been  reared  was  immediately  made,  and  they 
were  found,  upon  lifting  them  from  the  twig,  to  have  been  eaten  out  by 
the  larva  of  the  Dakruma,  and  from  the  Dakruma  larva,  not  from  the 
scale  insects,  came  the  little  parasites. 

This  observation  is  of  interest,  in  the  first  place,  as  indicating  that 
the  Dakruma  larva,  with  all  its  care,  has  not  succeeded  in  hiding  itself 
from  its  natural  enemies.  In  the  second  place,  it  emphasizes  once  more 
the  necessity  for  the  most  careful  consideration  of  all  the  circumstances 
in  recording  the  host  relations  of  parasitic  insects,  and  forms  perhaps 
a  more  striking  example  of  this  necessity  than  any  of  those  mentioned 
by  the  writer  in  an  article  upon  this  subject  publisbed  in  Insect  Life 
(vol.  IV,  pp.  48,  49).  In  the  third  place,  the  observation  is  of  system- 
atic interest,  since  the  insect  reared  forms  the  type  of  a  new  genus.  Its 
characterization  follows : 

LEUCODESMIA  n.  gen. 

Female :  Resembles  Stenomesius  Westwood.  Abdomen  with  a  distinct,  though 
very  short,  petiole;  scutellum  with  two  longitudinal  impressed  lines;  posterior 
tibia>  with  one  short  spur;  prothorax  subconical;  wings  broad.  Head  broad  and 
well  rounded,  shrinking  very  considerably,  however,  in  death.     Ocelli  forming  a 
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very  obtuse-angled  triangle,  aud  bounded  by  a  well  defined  impressed  line.  Eyes 
slightly  hairy;  lat-ial  depression  narrow,  deep;  a  rather  broad,  transverse,  pearly- 
white  band  extending  from  facial  depression  to  border  of  eye.  This  has  the  appear- 
ance of  a  structural  character,  and  is  probably  generic  in  value,  though  it  may  be 
only  si)ecific.  Bulb  of  antennje  distinctly  separated  from  scape.  Antenna  as  a 
whole  clavate.  Pedicel  as  long  as  broad,  funide  joints  1  to  4  increasing  slightly  in 
length,  considerably  in  breadth;  club  ovate,  as  long  as  two  preceding  funicle  joints 
together  and  distinctly  .S-joiutcd.  Basal  joint  nearly  as  long  as  the  other  two 
joints  together,  the  terminal  very  short,  very  thin,  and  pointed.  Sclerites  of  notum 
of  thorax  as  imlicated  in  the  figxire.  Metascutum  with  central  longitudinal  furrow 
widening  anteriorly.  Abdomen  flattened,  concave  above,  ovate  in  shape.  Post- 
marginal  A'ein  of  forewings  longer  than  stigmal.  Stigmal  rather  long,  descending 
into  the  disc  at  an  angle  of  about  45'^.     Club  distinctly  spurred. 

Male:  Resembles  female,  except  that  the  abdomen  is  narrower,  Avith  snbparallel 
sides.  Stigmal  club  is  larger,  and  the  facial  band  is  broader.  The  funicle  joints  of 
antenn.-e  are  jirolonged  above  into  rounded  teeth,  as  indicated  in  the  figure,  tiie 
hairs  on  the  funicle  joints  being  considerably  longer  than  on  tlje  corresponding 
joints  of  the  female. 

Leucodesmia  typica  n.  sp. 

Female:  Length,  1.. 5""";  expanse,  .3.4'"'"  ;  greatest  width  of  forcwing,  .-12'"'".  Head 
faintly  shagreened,  pronotum,  mesoscutum  and  disk  of  mesoscutellum  granulate, 
mesoscutum  more  coarsely  than  mesoscutellum;  metanotum  and  abdomen  smooth; 
mesopleura  faintly  shagreened.  Head  dusicy  yellow;  face  with  a  transverse  pearly- 
white  band  bordered  with  jet  black  above  and  below,  interrupted  in  the  middle  by 
the  iacial  depression.  Scape  of  antennte  yellowish,  with  a  faint  dusky  band  in  tlie 
middle.  Pedicel  black,  flagellum  dusky  yellow  with  black  hairs.  Thorax  dusky 
yellow  with  teguhe  darker;  metanotum  black.  Abdomen  black.  Front  legs  dusky, 
middle  and  hind  legs  nearly  black,  yellow  at  joints;  tarsi  yellowish. 

Male :  About  the  same  size  as  the  female;  general  color  darker;  head  darker,  with 
white  transverse  baud  of  face  broader.  Basal  half  of  bulb  of  antenna  white,  apical 
half  dark,  facial  depression  with  a  light  center.  Abdomen  with  a  large  yellow-brown 
or  semi  transparent  spot  at  base. 

Described  from  mauy  male  and  female  specimens  reared  from  Da- 
l-ntm(t  coccidivora,  preying  upon  Lecanium  tuHplfenv  collected  at  Cres- 
cent City,  Fla.     Issued  at  Wasbington  April  11  aud  12,  1895. 


THE  HORSE-RADISH  FLEA-BEETLE. 

(I'lujUotreia  avmoracUv  Koch.) 
By  F.  H.  C'uiTTKXDr.x. 

Another  injurions  Enropeau  insect  has  been  introduced  on  this  con- 
tinent, and  although  its  exact  economic  status  can  not  yet  be  detined 
its  advent  among  us  should  be  regarded  with  distrust. 

During  Augnst,  189;>,  the  writer  obtained  from  the  withered  leaves 
of  a  plant  that  grew  in  one  of  the  numerous  vacant  lots  within  a  quar- 
ter of  a  mile  of  the  grounds  of  the  Columbian  Ex[)Osition  a  few  speci- 
mens of  a  little  tlea-beetle  of  the  genus  Phyllotreta  entirely  differeut  from 
any  hitherto  known  to  occur  in  North  America.  These  specimens  agree 
perfectly  with   W'eise's   description  of  Phyllotreta  annoracuv  (Erich- 
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son,  Xaturg-.  Ins.  Deutscli.,  vol.  Yi,  p.  8(35),  a  well-known  European 
species,  originally  described  by  Koch  'u  1803  (Ent.  Ileft,  vol.  ii,  p.  75) 
as  Haltica  armoracia',  after  its  food-plant,  the  horse-radish,  Xasturtinm 
[Cochlear la)  armoracia.  It  is  probable  that  the  plant  on  which  the  few 
specimens  taken  were  observed  was  the  horse-radish,  although  it  was 
thought  at  the  time  to  be  Ruuiex.  All  of  the  Phyllotretas,  so  far  as 
we  know,  breed  ou  cruciferons  plants,  and  the  occurrence  of  these 
specimens  on  the  supposed  dock  was  regarded  as  purely  accidental. 
Xot  more  than  a  handful  of  the  plants  were  seen,  and  these  were  in 
the  midst  of  the  true  Eumex. 

In  appearance  this  Phyllotreta  is  quite  distinct  from  any' species 
belonging  to  our  fauna,  hence  it  is  practically  certain  that  it  is  of 
recent  introduction.  Most  introduced  species  first  obtain  a  foothold 
near  the  seaport  where  first  imported,  and  from  this  point  gradually 
extend  inland.  In  this  instance  the  introduction  appears  to  have 
begun  right  in  the  heart  of  our  country. 
It  might  have  been  imported  with  horse- 
radish, or  with  some  jjotted  ornamental 
Xasturtium,  and  it  is  not  impossible  that 
these  plants  were  brought  to  this  country 
expressly  on  account  of,  if  not  for  exhibi- 
tion at,  the  Columbian  Exposition.  It  is 
more  probable,  however,  that  they  were 
introduced  at  a  somewhat  earlier  date. 

In  its  native  home  this  flea-beetle  ranges 
through  middle  Europe.  ]\Ir.  Schwarz  has 
a  series  fiom  Guttenberg,  Iowa,  collected 
in  some  numbers  last  year  on  horse-radish 
by  Mr.  Hugo  Soltau.  Guttenberg  is  on  the 
Mississippi  Elver,  about  200  miles  from 
Chicago.  From  tlie  close  proximity  of  other 
States  to  these  points,  it  may  be  inferred 
that  the  species  has  already  invaded  Wisconsin  and  Indiana,  and  we 
shall  expect  soon  to  see  this  insect  spread  to  Missouri  and  other  States 
that  border  on  the  Mississippi  below  Iowa  and  perhaps  also  to  southern 
Minnesota  and  Michigan. 

Another  European  food-plant  of  Fh.  armoracia',  viz,  Nasturtium 
palnstre,  or  marsh  cress,  has  been  introduced  in  this  country,  but  it  is 
hardly  probable  that  the  insect  will  restrict  itself  to  these  i)lants,  but 
will  in  time,  as  it  becomes  more  at  home  in  its  new  surroundings, 
gradually  extend  its  list  of  food-plants  as  it  extends  its  distribution. 

In  Europe  Ph.  nemorum,  the  turnip  flea-beetle,  and  in  the  United 
States  the  striped  or  cabbage  flea-beetle.  Ph.  vittata,  do  much  damage 
tocruciferous  crops.  Ph.  .sinuata,  common  to  Europe  and  Xorth  America, 
has  similar  habits,  but  has  not  yet  attracted  much  attention  by  its  rav- 
ages. The  last  two  species  have  been  treated  at  length  in  the  Annual 
18;J01— Xo.  5 J: 


Fig.  4n .—Phyllotreta  arinoracice:  fe- 
male— much  enlaige<l  (original). 
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Eeport  of  this  J)ei)iirtment  for  18S4  (pj).  ;{01-30S).  In  the  West  Ph. 
puHiUa  and  alhionica*  also  do  some  damage. 

Xoneof  the  injurious  species  are  restricted  to  any  onefood-phmt.  but 
attack  freely  all  sorts  of  cruciferous  vegetables,  both  cultivated  and 
wild.  As  an  exam}»le  of  food-habit  it  might  be  mentioned  that  Ph.  rit- 
tata  infests  alike  cabbage,  turnip,  radish,  horse-radish,  cresses,  mustard, 
shei)herd's  purse,  charlock,  Lepidium,  Matthiola,  and  Hesperis,  ami  has 
even  been  said  to  attack  the  strawberry. 

Ph.nemorum  is  in  its  larval  state  a  leaf-miner,  as  is  also  siniiata.  but 
rittata  is  subterranean  in  habit,  and  it  would  seem  i)robable  from  the 
fact  that  the  larval  history  of  armoracicv  is  unknown  that  it  belongs  to 
the  latter  class  and  breeds  iu  the  roots  of  its  food-plants. 

As  has  been  said,  and  as  may  readily  be  seen  by  reference  to  the 
accompanying  illustration  (Fig.  47),  Pli.  armoracice  is  not  likely  to  be 
confused  Mith  any  other  species  of  the  genus.  It  is  somewhat  larger 
and  broader  thau  any  American  Phyllotreta.  In  form  it  is  oval  and 
strongly  convex,  and  black  in  color.  The  first  three  antenual  Joints, 
the  tips  of  the  four  anterior  femora,  the  tibia?  and  tarsi  are  reddish 
yellow.  The  elytra  is  very  light  yellowish  or  cream  color,  nearly  white, 
with  a  very  thin,  black  lateral  margin  and  a  broader  sutural  stripe, 
which  is  broadest  at  the  middle  and  constricted  at  each  end  and 
extends  from  the  base  of  the  thorax  to  the  tip  of  the  elytra,  where  it 
joins  the  lateral  line.  The  front  is  very  finely,  and  theprothorax  and 
elytra  densely,  punctate.  In  my  specimens  there  is  a  sensitive  pore 
from  which  proceeds  a  seta,  located  on  the  lateral  margin  just  behind 
the  anterior  angle.  In  the  male  the  fourth  antenual  joint  is  slightly 
thickened  and  longer  than  the  fifth;  in  the  female  the  fourth  and  fifth 
joints  are  equal.     In  length  this  species  measures  from  3  to  3.5""". 


A  NEW  WHEAT  PEST. 

{Sciara  iritici  ii.  sp.) 
By   I).    W.    COQUILLETT. 

From  observations  made  both  in  this  country  and  in  Europe  it 
appears  that  the  larva*  of  the  different  species  of  Sciara  feed  priiu'ipallj- 
upon  vegetable  matter  in  a  greater  or  less  state  of  decay,  their  favorite 
haunts  being  beneath  the  loose  dead  bark  of  various  kinds  of  trees,  in 
tlie  deserted  burrows  of  wood-boring  larva*,  in  decaying  wood,  par- 
tially decayed  galls,  under  ex(;rements,  in  mushrooms,  etc.  In  this 
country  a  single  species  is  known  to  infest  apples  previously  attacked 
by  the  larva'  of  the  Codling  moth,  aiul  by  burrowing  through  the  par 
tially  decayed  portion,  to  thereby  hasten  the  decomposition  of  the  more 

*iVi.  albio7ii<a  has  Ijcmmi  very  geuerally  confused  in  literature  with  pusilla,  Avhich 
was  not  separated  as  a  distinct  species  until  1889.  Tlie  latter  is  the  couinjouer 
species. 
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solid  pait^^.  Ou  pages  19  to  21  of  bis  tSeventli  Annual  Report  as  State 
Entomologist  of  Illinois,  Prof.  S.  A.  Forbes  gives  an  interesting  account 
of  an  undetermined  species  of  Sciara,  the  larva'  of  wliicli  feed  upon  the 
interior  i)ortion  of  newly  planted  kernels  of  corn,  and  also  attack  the 
roots  and  bulbs  of  various  kinds  of  flowering  plants. 

Several  reports  of  iujury  to  growing  potatoes  by  larvie  of  this  kind 
have  also  appeared  from  time  to  time,  but  beyond  this,  and  the 
instances  alluded  to  above,  no  other  iujury  to  cultivated  plants  by 
these  larva'  in  this  country  has  come  to  our  notice,  although  in  France, 
as  long  ago  as  the  year  1813,  Olivier  is  reported  to  have  reared  three 
different  species  of  Sciara  from  wheat.  Tbe  writer  has  not  been  able 
to  examine  the  original  account  of  this  rearing,  but  from  the  fact  that 
none  of  the  later  authors  have  mentioned  the  names  of  the  species 


Fig.  48. — Sciara  tritici:  a,  larv 
adult  female — greatly  enlarged;  i 


;  b,  newly  formed  pupa,  from  below;  c,  .same  later,  from  .side;  d, 
female  genitalia;  /,  male  genitalia^still  more  enlarged  (original). 


bred  by  Olivier,  it  is  very  probable  that  they  were  neither  identified 
nor  described  in  such  a  manner  as  to  render  their  future  recognition 
possible. 

Observations  made  several  years  ago  at  the  insectary  of  the  Depart- 
ment indicate  that  even  in  our  own  country  the  larvie  of  at  least  one 
si)ecies  of  Sciara  are  also  destructive  to  young  wheat  plants.  On  March 
17,  1885,  a  large  number  of  adults  issued  from  a  jar  containing  plants 
of  this  kind  that  had  attained  a  height  of  from  0  to  8  inches.  They 
already  indicated  an  unhealthy  growth  by  a  more  or  less  yellowish 
appearance,  and  an  examination  of  their  roots  revealed  the  fact  that 
these  had  been  severely  injured  by  the  larvje,  many  of  which  were  still 
present  and  were  observed  to  feed  upon  the  roots  and  interior  of  the 
stems  both  below  the  surface  of  the  soil  as  well  as  in  the  interior  of  the 
stems  a  short  distance  above  the  surface.  As  many  as  eight  larvae 
were  sometimes  found  in  one  of  the  stems,  and  they  had  also  pene- 
trated the  kernels  of  wheat  from  which  the  plants  sprang;  many  of 
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the  smaller  rootlets  had  also  been  devoured,  or  more  or  less  injured, 
by  them. 

The  larva  (Fig.  48  a)  is  of  a  milk-white  color,  with  a  prominent  black 
head,  and  attains  a  length  of  about  G  millimeters.  Pupation  occurs  in 
an  oval  cell  lined  with  a  few  silken  threads,  the  cells  being  formed  at  a 
depth  of  half  an  inch  or  less  beneath  the  surfa(;e  of  the  ground.  Tiie 
eggs  are  usually  scattered  on  the  ground,  but  are  sometimes  deposited 
in  clusters  of  twenty  or  more;  they  are  oval,  polished,  white,  and  meas- 
ure about  one-tenth  of  a  millimeter  in  length. 

This  species  belongs  to  the  genus  Sciara  as  restricted  by  the  German 
entomologist  Eiibsaamen  in  his  recent  revision  of  the  genera  and  species 
belonging  to  this  group  (Berliner  Entomologische  Zeitschrift,  ^May, 
1894,  pp.  17-24).  The  present  species  differs  from  any  of  those  hereto- 
fore described  in  several  important  particulars,  notably  in  the  coloring 
of  the  thorax  and  pleura;  and  in  the  belief  that  it  is  as  yet  uudescribed, 
is  duly  characterized  herewith : 

Sciara  tritici  n.  sj). 

J/(//t'.— Antemiii'  two-thirds  :is  long  as  the  body,  black,  the  first  two  joints  fulvous; 
head  black,  the  face  fulvous;  palpi  brown.  Thorax  dorsally  fulvous,  the  pleura 
Ijiowuish,  marked  on  the  lowest  third  with  a  whitish  vitta,  also  with  a  whitish  spot 
below  the  humerus.  Abdomen  reddish-brown,  basal  joints  of  hypopygiuui  each 
bearing  a  stout  macrochaita  at  the  tip  of  its  inner  side,  the  apical  joints  bearing 
several  short,  claw-like  processes  on  the  apical  third  of  the  inner  side  and  at  the 
tip  (Fig.  48).  Legs  testaceous,  front  coxio  two  thirds  as  long  as  their  femora. 
Wings  iridescent,  grayish  hyaline,  the  veins  brown  excepting  the  fourth  which  is 
very  faint,  the  forks  more  distinct  but  much  less  robust  than  the  other  veins;  costal 
and  first  veins  bearing  microscopic  spines  on  nearly  their  whole  length,  the  second 
vein  also  spinose  beyond  the  small  cross-vein,  the  others  bare;  costa  straight  or 
gently  convex  on  the  basal  half;  first  veins  extending  slightly  beyond  the  middle  of 
the  wing,  its  last  section  half  as  long  as  the  preceding;  fourth  vein  forking  far 
beyond  the  tip  of  the  first,  the  distance  about  equaling  four  times  the  greatest  width 
of  the  marginal  cell;  anterior  fork  of  fourth  vein  seven-ninths  as  long  as  the  pre- 
ceding section  of  that  vein  forking  at  a  distance  from  its  base  equal  to  slightly  over 
twice  the  greatest  width  of  the  costal  cell.     Halteres  yellow,  the  Uuob  brownish. 

Female.— Same  as  the  J  except  that  the  antenuai  are  only  half  as  long  as  the  body. 
The  last  joint  of  the  ovipositor  is  slightly  longer  tli.-iu  wide. 
Length,  1.8  to  2.5'"'".     Teu  males  and  fifteen  females. 


NOTES  ON  PARIS  GREEN. 
By  C.  L.  Maklatt. 
Paris  green  is  the  most  useful  and  valuable  of  the  arsenicals  used  as 
insecticides.  As  is  well  known,  its  action  is  more  rapid  and  elfective 
than  that  of  London  purple,  and  having  a  definite  chemical  composi- 
tion it  ought  not  to  be  subject  to  variation  in  the  amount  of  the  active 
agent,  arsenic.  Its  use  as  an  insecticide  has  enormously  extended  of 
late  years,  and  upward  of  2,000  tons  are  annually  employed  in  the 
United  States,  besides  400  tons  in  Canada.     The  chief  difficulty  m 
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using  Paris  green  is  the  readiness  Avitb  wliicli  it  settles  to  tlie  bottom 
of  tlie  tank  or  reservoir  of  tlie  spraying  apparatus.  This  is  because 
it  is  a  rather  coarse  powder,  very  much  less  linely  divided  than  Lou- 
don purple,  which  latter  fact  gives  the  purple  a  certain  advantage. 

A  recent  conversation  with  one  of  the  leading  manufacturers  of  Paris 
green  has  brought  out  the  fact  that  this  coarseness  of  grain  and  the 
accompanying  difficulty  in  using  Paris  green  in  water  suspension  are 
quite  unnecessary.  It  seems  that  the  market  has  hitherto  demanded 
a  very  dark-colored  article,  the  lighter  color  having  been  deemed  to 
indicate  adulteration.  It  seems,  however,  that  the  darker  color  is 
simply  due  to  the  larger  size  of  the  crystals,  the  darkest  green  having 
the  largestcrystals.  If  tlie  green  were  reduced  to  an  impalpable  i)owder, 
which  would  make  it  much  more  satisfactory  as  an  insecticide,  it  would 
lose  the  intensity  of  its  color  and  become  whitish.  This  manufacturer 
tells  me  that  for  a  number  of  years  he  was  able  practically  to  control 
the  market,  because  he  had  discovered  a  means  of  crystallizing  the 
green  in  unusuallj^  large  particles,  securing  a  very  dark-colored  product, 
although  he  was  aware  that  for  the  use  intended  the  product  so  obtained 
was  much  less  valuable.  Yet  the  darker  green,  with  its  accompanying 
larger-sized  crystals,  is  more  difficult  to  manufacture,  and  hence  more 
expensive. 

It  seems,  therefore,  that  all  these  years  we  have  been  using  a  poison 
which  could  have  been  had  at  less  expense  and  in  a  much  more  s.itis- 
factory  form. 

Steps  were  therefore  taken  to  secure  a  quantity  of  pulverized  Paris 
green  which  was  made  in  the  ordinary  way,  except  that  it  was  reduced 
by  the  manufacturer  to  a  nearly  impalpable  i^owder.  The  results  were 
eminently  satisfactory,  and  would  have  been  more  so  if  the  pulveriza- 
tion had  been  carried  to  the  fullest  degree.  This  product  remained  in 
suspension  three  times  as  long  as  the  ordinary  Paris  green,  and  the 
advantage  of  the  fineness  in  division  will  undoubtedly  be  apparent  in 
its  use  against  insects. 

It  may  be  interesting  to  know  the  process  of  manufacture  of  this 
arsenical.  Powdered  white  arsenic  (arsenious  oxide)  is  combined  with 
sodium  carbonate  in  a  large  vat  of  boiling  water.  A  chemical  change 
results,  in  which  the  sodium  unites  with  the  arsenic,  forming  sodium 
arsenite,  and  carbonic  acid  gas  is  given  ofl".  Sulphate  of  copper  or 
blue  vitriol  is  dissolved  in  another  large  vat,  and  is  then  combined  in  a 
still  larger  vat  with  the  sodium  arsenite  already  obtained.  A  precipi- 
tate of  arsenite  of  copper  forms  on  the  commingling  of  the  two  liquids 
and  sodium  sulphate  which  remains  in  solution.  Acetic  acid  is  added 
to  the  mixture  thus  obtained  and  unites  with  the  precipitate  of  arsen- 
ite of  copper,  forming  an  aceto-arseuite  of  coj)per,  or  more  properly,  a 
double  salt  of  copper  with  arsenious  acid  and  acetic  acid.  This  is 
insoluble  in  water,  and  appears  as  a  tine,  green,  crystalline  product, 
which,  when  inoperly  dried,  is  ready  for  the  market. 
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Paris  gieeu,  baviii<;'  a  definite  cbemical  composition,  should  be  prac- 
tically uniform  in  tlie  percentage  of  arsenic.  Au  excess  of  arsenic  is, 
tberefore,  as  mucb  an  indication  of  inii)urity  as  a  deticiency.  Tbe 
great  advantage  in  tbe  use  of  Paris  green  comes  from  tbe  fact  of  its 
insolubility  in  water.  Wherever  there  is  a  great  excess  of  arsenic 
this  occurs  m  a  free  soluble  form,  and  as  it  is  a  very  decided  source  of 
danger  to  plants  it  is  highly  objectionable.  It  is  a  comparatively  easy 
matter  to  increase  the  percentage  of  arsenic,  and  if  the  Paris  green  be 
improperly  made  it  frequently  hai)pens  that  unchanged  arsenious  oxide 
occurs  throughout  the  mixture  in  the  form  of  small  particles  coated 
with  the  Paris  green,  and  capable  of  being  dissolved  in  water  and  exert- 
ing an  injurions  action  on  plants.  This  fact  has  been  lost  sight  of  in 
many  of  the  analyses  and  regulations  on  the  subject,  as,  for  instance, 
in  the  laws  of  Louisiana  bearing  on  this  point.  The  law  referred  to 
requires  the  manufacturer  or  dealer  to  guarantee  the  percentage  of 
arsenic  claimed,  and  provides  severe  penalties  lor  any  sales  of  insecti- 
cides containing  a  less  percentage  of  arsenic  than  is  indicated  on  the 
official  label.  By  the  provisions  of  this  law  this  arsenical  is  separated 
into  two  classes,  one  containing  50  i)er  cent  or  more  of  arsenic,  to  be 
labeled  "strictly  pure,"  and  the  other  containing  less,  to  be  labeled 
"impure."  As  a  result  of  this  and  similar  provisions  Paris  green  was 
occasionally  adulterated  in  the  sense  of  being  made  to  contain  an  excess 
of  arsenic,  this  working  no  hardship  to  the  manufacturer,  since  white 
arsenic  costs  only  3  or  4  cents  per  pound,  while  Paris  green  sells  whole- 
sale for  20  cents  or  more  per  pound.  For  mutual  protection,  now,  how- 
ever, the  leading  manufacturers  of  this  article  have  combined  to  prevent 
adulterations,  and  as  it  now  comes  from  original  hands  it  may  generally 
be  relied  on  as  being  properly  compounded.  Out  of  sixteen  analyses 
by  experiment  station  chemists  to  which  1  have  access  the  percentage 
of  arsenious  oxide  in  Paris  green  ranges  from  53  to  G3  per  cent,  the 
samples  averaging  58  per  cent,  which  is  the  proportion  of  arsenious 
oxide  indicated  by  the  chemical  formuia. 

The  last  step  in  the  process  of  manufacture  of  Paris  green  is  the  com- 
bination with  acetic  acid.  What  value  this  may  have  on  the  substance 
as  an  insecticide  is  not  at  once  a]).parent,  and  at  our  request  the  manu- 
facturer was  good  enough  to  make  100  ])ounds  of  arsenite  of  copi)cr 
prepared  from  the  sulphate  of  copper  as  above  but  omitting  the  acetic 
acid.  This  is  not  a  crystalline  product  but  an  impalpable  powder,  and 
in  this  respect  is  far  superior  to  any  other  powder  insecticide  known  to 
me.  It  is  much  finer  than  Loudon  purple,  and  remains  in  suspension 
almost  perfectly,  not  settling  completely  until  after  the  lapse  of  twenty- 
four  hours.  It  is  the  color  of  Paris  green,  but  is  not  of  as  bright  a  tint. 
The  Department  Chemist  reports  that  the  arsenic  in  this  compouiul  is 
practically  insoluble  in  water,  but  is  soluble  in  acetic  acid  and  would, 
therefore,  likely  yield  to  weak  vegetable  acids  or  other  solvents,  such 
as  the  gastric  juices  of  insects.  The  percentage  of  arsenic  is  practi- 
cally the  same  as  that  contained  in  Paris  green.     Experiments  to  be 
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condncted  this  summer  will  demonstrate  whether  this  substance  can 
be  used  as  a  substitute  for  Paris  green,  to  which  it  is  very  superior  in 
the  matter  of  fineness  of  division,  and  will  cost  about  one-half  less. 


GENERAL  NOTES. 

THE   CLASSIFICATION   OF   LEPIDOPTERA. 

The  absence  of  a  rational  classification  of  the  order  Lepidoptera, 
based  upon  the  structural  features  of  all  parts  of  the  body,  instead  of 
upon  shape,  size,  mouth-parts,  leg-armature,  and  wing-venation  only, 
has  always  been  a  source  of  wonder  to  students.  Of  late  the  genitalia 
have  been  used  in  certain  groups;  but  no  systematic  study  of  the  struc- 
ture of  the  order  as  a  whole  has  been  attempted  by  any  lepidopterist. 
It  is  not  strange  that  a  broad  and  careful  man  like  Prof.  J.  H.  Corn- 
stock  should  have  halted  in  dismay  in  the  preparation  of  a  text-book 
on  entomology  on  reaching  the  point  where  it  became  necessarj-,  in 
pursuance  of  his  general  plan,  to  introduce  an  analytical  table  sep- 
arating the  families  of  Lepidoptera.  Perhaps  Professor  Comstock  may 
have  remembered  an  early  experience,  when,  in  1879,  he  sent  the  same 
moth  in  succession  to  four  different  specialists  in  Lepidoptera.  One 
determined  it  as  a  new  genus  of  Tiueina,  another  as  a  new  genus  of 
Tortricina,  a  third  as  a  new  genus  of  Pyralida?,  and  a  fourth  as  a  new 
genus  of  Zyg{T?nid;ie ! 

However  this  may  be,  Professor  Comstock  saw  the  necessity  for  a 
new  classification,  and  in  his  admirable  essay  entitled  ''Evolution  and 
Taxonomy,"  published  in  the  Wilder  Birthday  Book,  and  reviewed  on 
pages  272,  273  of  volume  Yi  of  Insect  Life,  he  gives  a  tentative  new 
classilication  of  the  Lepidoptera,  based  almost  entirely  upon  wing- vena- 
tion and  the  special  structures  by  whicli  the  whigs  are  held  together. 
Although  this  classification  is  based  practically  upon  but  one  element 
of  the  complex,  it  was  reached  only  after  profound  study  of  the  problem 
upon  evolutional  grounds,  and  it  was  published  more  as  an  illustrative 
record  of  the  results  obtained  by  his  work  than  as  a  classification  to  be 
accepted  and  practically  used.  The  author  expressed  his  anticipation, 
however,  that  equally  careful  study  of  other  elements  would  lead  to  the 
same  result,  and  that  the  proposed  classification  would  be  strengthened 
thereby.  The  proposed  classification  was  so  revolutionary  in  its  char- 
acter that  it  united  two  families  which  had  previously  been  placed 
nearly  at  opposite  extremes  of  the  old  system,  viz,  the  Micropterygida? 
and  the  Hepialidne,  forming  a  suborder  which  he  called  the  Jugat;e.  It 
is  very  fitting  that  further  study  of  other  points  should  be  undertaken 
by  Mr.  V.  L.  Kellogg,  who  has  been  associated  with  Professor  Comstock 
at  Stanford  University.  In  a  paper  published  in  the  Kansas  University 
Quarterly  for  July,  1894,  and  reviewed  on  page  149  of  this  volume,  he 
considered  especially  the  clothing  of  the  wings  of  Lepidoptera,  and 
ascertained  that  the  results  of  his  observations  confirmed  in  a  broad 
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and  general  way  the  taxoiioniif  conclusions  arrived  at  by  Professor 
Coinstock. 

In  the  American  Naturalist  for  ^larch,  1S!)5,  Mr,  Kellogg,  briefly 
reviewing  the  -whole  nnitter,  gives  additional  points  of  interest  based 
upon  the  structure  of  the  thorax,  and  his  work  in  this  direction  is  of 
the  broadest  interest,  although  it  is  but  a  beginning,  lie  shows  that 
here  again  the  subor<lers  Frenatit  and  Jugatje  of  Comstock  are  con- 
firmed, and  that  in  Micropteryx  and  Ilepialns  we  have  a  generalized 
tyjre  of  thorax  approaching  that  of  the  Triclioptera,  while  in  the  other 
groups  this  portion  of  the  body  is  more  highly  specialized,  the  nieso- 
notum  iu  particular  being  developed  at  the  expense  of  the  metanotum. 
His  thoracic  studies  indicate  that  Ilepialus  is  more  specialized  than 
Micropteryx,  while  among  the  Frenata'  the  Tineina  possess  the  greatest 
development  of  the  metathorax,  as  had,  by  the  way,  already  been  pointed 
out  by  Brauer.  In  the  Tineina,  however,  Mr,  Kellogg  finds  that  the 
shape  of  the  sclerites  differs  greatly  from  that  of  the  Jngata'.  Among 
the  thoracic  sclerites  the  so-called  "patagia  of  the  mesothorax"  (more 
properly  "teguLc'')  have  particularly  attracted  Mr.  Kellogg's  attention, 
and  here  again  he  finds  these  organs  highly  specialized,  although  vary- 
ing greatly  in  degree  and  in  direct  relation  with  the  power  of  fiight, 
with  the  Frenata^,  while  Avith  the  Jugat*  there  is  again  an  approach 
to  the  trichopterous  form. 

In  a  later  paper  (American  ISTaturalist,  June,  1895)  Mr.  Kellogg 
enters  upon  the  consideration  of  the  mouth-parts,  and  shows  a  very  dis- 
tinct correspondence  between  the  very  generalized  mouth  of  Microp- 
teryx and  the  equally  generalized,  although  somewhat  rudimentary, 
mouth  of  Ilepialus,  the  parts  of  both  ditt'ering  strongly  from  the 
specialized  mouth-parts  of  other  Lepidoptera,  thus  still  further  helping 
to  confirm  the  Comstockian  suborder  Jugata*.  Careful  study  of  the 
mouth-parts  of  the  Trichoptera  shows  considerable  corresi)ondence 
between  the  trichopterous  and  the  jugate  mouth,  although  his  studies 
lead  Mr.  Kellogg  to  believe  that  the  Jugata'  can  not  be  looked  upon  as 
in  any  way  lineal  descendants  of  the  Trichoptera.  The  affinity  must 
be  of  the  character  of  two  dichotomonsly  divided  lines  of  descent. 
Incidentally  to  the  main  objects  of  the  paper  several  interesting  points 
are  brought  out,  notably  the  conclusion  that  the  maxillary  lobe  iu 
Micropteryx  which  goes  to  make  uj)  the  short  proboscis  is  lacinia  and 
nor  galea,  as  had  been  concluded  by  AValter  in  1885;  also  that  the 
lepidopterons  mandibles  figured  by  Savigny,  Graber,  Packard,  Hyatt 
and  Arms,  Lang,  and  others  are  not  mandibular  remnants;  and  also 
that  the  thorn  like  projections  figured  by  Burgess  iu  his  Anatomy  of 
the  Milkweed  Butterfly  and  identified  as  rudimentary  maxillary  palpi 
are  wrongly  named. 

This  class  of  Avork  is  of  a  veiy  higli  character,  and  Professor  Corn- 
stock's  i)aper,  aside  from  the  actual  and  great  value  of  his  researches, 
is  of  inestimable  service  as  directing  thought  into  so  rich  a  field. 
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A  SECONDARY  EFFECT  OF  THE  FLORIUA  FREEZE. 

In  the  last  number  of  Insect  Life  we  referred  to  tlie  destruction 
caused  by  the  December  and  February  freezes  in  Florida,  and  to  the 
fact  that  innumerable  insects  were  killed  off  by  the  same  cold  that 
killed  many  of  the  trees.  Mr.  Hubbard  has  found,  as  was  quite  to  be 
expected,  that  wood-boring  beetles  are  beginning  to  attack  the  trees 
which  were  seriously  affected  by  the  cold.  They  enter  both  the  wood 
that  is  dead  and  that  which,  though  enfeebled,  is  still  living.  Where 
they  enter  dead  wood,  says  Mr.  Hubbard  in  a  letter  to  the  Crescent 
City  (Fla.)  News,  no  attention  need  be  paid  to  them;  they  will  simply 
aid  in  trimming  the  trees  hereafter.  Unfortunately  the  enfeebled  con- 
dition of  the  trees  invites  and  permits  the  attacks  of  the  borers  in 
portions  that  are  yet  alive,  ai:d  many,  unless  help  be  given  them, 
will  be  killed  to  the  ground,  or  at  least  below  the  bud. 

To  check  the  work  of  the  beetles  in  living  wood  Mr.  Hubbard  rec- 
ommends that  a  brad  or  small  wire  nail  be  driven  into  each  hole,  thus 
plugging  the  hole  and  preventing  the  insect  from  finishing  its  work  or 
laying  its  eggs.  In  many  cases  the  nail  will  reach  and  crush  the  beetle 
itself.  Where  the  gallery  is  longer  than  the  nail,  a  piece  of  pliable 
wire  should  be  pushed  in  as  far  as  it  will  go,  and  clipped  off  at  the  sur- 
face of  the  bark.  In  the  present  critical  condition  of  the  trees  the  use 
of  powerful  insecticides  is  not  advisable,  nor  is  it  safe  to  coat  the  bark 
with  any  substance  to  repel  the  borers. 

Several  species  of  Scolytidaj  are  concerned  in  this  injury  to  orange 
trees  in  Florida.  Specimens  of  what  Mr.  Hubbard  states  to  be  the 
largest  and  most  destructive  have  been  sent  to  the  Department,  and 
prove  to  be  Platypus  compositus  Say. 

SPRAYING  ON  A  LARGE  SCALE. 

Mr.  W.  E.  Gunnis,  of  San  Diego  County,  Cal.,  has  been  sprajing  his 
trees  with  kerosene  emulsion  on  a  large  scale  in  the  following  manner: 
The  apparatus  is  placed  on  the  platform  of  a  light  wagon,  and  on  the 
front  end  is  a  tank  of  a  capacity  of  100  gallons,  tilled  with  the  emul- 
sion. A  small  electro- vapor  engine  on  .the  wagon  operates  a  double- 
action,  high  pressure,  cylinder  pump,  and  to  this  eight  lines  of  hose  may 
be  attached.  The  pump  can  be  worked  at  a  pressure  of  200  pounds, 
rendering  the  spray  fine  and  strong,  and  capable  of  reaching  to  the 
tops  of  the  tallest  trees  where  the  hose  is  supported  by  ten-foot  bam- 
boo canes.  Twenty-five  or  thirty  acres  of  four-year  old  trees  may  be 
sprayed  in  one  day  with  the  labor  of  four  men. 

ANIMAL   LIFE    IN    THERMAL    SPRINGS. 

In  the  Lincoln  (Nebr.)  Evening  Call  of  April  6, 1895,  Trof.  Lavrrence 
Bruner  records  under  the  above  heading  the  receipt  from  Hon.  John  C. 
Hamm.  of  living  larviie  captured  by  Mr.  Hamm  in  a  hot  spring  in  Uinta 
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County,  Wyo.  The  larvfv  were  found  in  a  cup-sliapcd  depr^'ssion  in  the 
top  of  a  small  cone  about  20  inches  high,  situated  a  few  feet  from  a 
largo  sulphur  mound  or  ''dune,"  under  which  the  boiling  Avater  could 
be  heard  rumbling  Througli  small  apertures  in  the  bottom  of  the  cup 
hot  water  rose  and  overtiowed  the  edges,  and  it  was  in  this  cup  tilled 
with  hot  Avater  that  the  larvie  were  found.  The  temperature  of  the 
water,  ]\[r.  Ilamm  states,  was  so  hot  he  could  not  hold  his  hand  in  it, 
and  he  estimates  that  it  was  not  more  than  twenty  or  thirty  degrees 
below  tlie  boiling  point.  The  larv;e  belonged  to  the  dipterous  family 
Stratiomyii(he. 

It  is  to  be  regretted  that  the  temi)erature  in  this  case  was  not  taken 
with  a  thermometer  for  comparison  with  previously  recorded  cases  of 
this  kind.  Mr.  Bruner  cites  the  statement  of  a  Mrs.  Partz  (Kept.  U.  S. 
Geol.  Surv.  for  1878,  Pt.  II,  p.  SoS)  who  saw  "  in  springs  in  Owens  Val- 
ley, Cal.,  a  si)ider-like  animal  and  small  red  worms  in  water  having  a 
temperature  of  124°  F." 

To  this  may  be  added  Mr.  H.  G.  Hubbard's  statement  in  a  letter  pub- 
lished in  the  Canadian  Entomologist  or  1891  (p.  22G),  that  in  the  Yel- 
lowstone National  Park  he  saw  a  little  Salda  running  about  the  edges 
of  springs  which  were  actually  boiling.  He  also  observed  two  species 
of  Kebria  living  under  pieces  of  geyserite  "  even  on  the  sides  of  the 
cones  of  the  largest  spouting  geysers,  where  they  were  liable  to  be 
washed  aAvay  in  a  flood  of  boiling  water."  Prof.  A.  S.  Packard  (Ameri- 
can Naturalist,  1882,  p.  599),  also  records  such  a  case,  he  having 
received  from  a  Mr.  Griffith  the  larva  of  a  Stratiomyia  found  in  a  hot 
spring  in  Gunnison  County,  Colo.  In  this  case  the  temperature  of  the 
water  is  stated  to  have  been  157°  F. 

APPARENT  SUCCESS  OF  ONE  OF  THE  HESSIAN  FLY  PARASITE 
IMPORTATIONS. 

In  the  last  number  of  Insect  Life  (p.  350)  we  published  a  figure  of 
Enialon  epigonm^  the  principal  P^nropean  parasite  of  the  Hessian  fly, 
and  mentioned  the  attempts  Avhicb  Professor  Piley  had  made  in  1891 
to  introduce  the  species  into  the  wheat  fields  of  this  country.  One  of 
the  last  acts  performed  by  Professor  liiley  before  leaving  this  office  in 
JNIay,  189-4,  was  to  send  a  batch  of  parasitized  ]niparia  of  the  Hessian 
fly,  just  received  from  ]Mr.  Fred  Enock,  of  London,  to  the  farm  of  Mr. 
G.  Morgan  Eldredge,  at  Cecilton,  i\Id.  During  JNIay,  1895,  wishing  to 
ascertain  whether  or  not  this  attempt  had  been  su(!cessful,  we  sent  Mr. 
William  H.  Ashmead  to  Cecilton  to  make  careful  observations.  He 
found  that  the  parasitized  pupariahad  been  placed  upon  the  ground  at 
the  borders  of  a  wheat  field  wliich  appeared  to  be  rather  badly  affected 
by  the  Hessian  fly.  The  crop  was  harvested  and  the  land  plowed  at  the 
end  of  August  and  planted  in  winter  oats,  which  at  the  time  of  Mr. 
Ashmead's  visit  were  from  four  to  six  inches  high.  After  harvest  the 
wheat  straw  was  sta(!ked  in  the  immediate  vicinity  of  the  place  where 
the  parasitized  puparia  were  deposited,  and  a  small  quantity  of  winter 
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wheat  was  sowed  (during-  August),  so  that  the  Hessian  tiy  miglit  find 
an  eai-]y  place  for  oviposition,  giviug-  the  parasites  a  good  chance.  Mv. 
Ashmead  swept  volunteer  wheat  in  the  immediate  vicinity  of  the  straw 
stack,  and  also  swept  the  adjoining  field,  at  that  time  in  winter  wheat. 
He  was  in  the  field  but  a  single  day,  and  among  the  lot  of  ptirasites 
which  he  took  from  his  beating  net,  and  which  consisted  mainly  of  one 
of  our  commonest  American  parasites  of  the  Hessian  fly,  Flatygasfer 
herrickii  Pack.,  was  found  a  single  male  specimen  of  Untedon  epifjotms. 
The  presence  of  this  single  living  sj)ecimen  indicates  that  the  para- 
site has  established  itself  to  a  certain  extent,  and  it  is  greatly  to  be 
hoped  that  subsequent  visits  will  show  it  to  be  present  in  mimbers. 
Mr.  Enock,  by  the  way,  has  written  us  that  the  figure  of  the  male 
abdomen,  published  on  page  35G,  is  incorrect.  It  is  too  much  drawn  up 
posteriorly,  and  he  sends  us  beautiful  mounted  slides  to  prove  his  point. 
The  figure  was  drawn  from  dried  specimens  which  were  naturally  some- 
what shriveled,  but  it  is  valuable  for  comparison  with  dry  mounts  in 
the  cabinet.  As  Mr,  Enock  expresses  it,  it  appears  as  though  the 
insect  from  which  it  was  drawn  had  a  severe  case  of  colic 

CUTWORMS   AND    THE    ARMY-WOmi   IIAEIT, 

The  close  relationship  of  the  ordinary  army  worm  {Leucania  unipuncta) 
to  the  cutworms  has  often  been  mentioned,  as  well  as  the  fact  that  in 
years  of  comparative  army  worm  scarcity  this  insect  feeds  by  night 
like  the  ordinary  cutworm  and  remains  hidden  in  tufts  of  grass  or 
under  the  surface  of  the  ground  during  the  day.  There  is,  therefore, 
little  to  distinguish  it  from  ordinary  cutworms  except  the  fact  that  it 
occasionally  becomes  extremely  abundant  and  then  is  forced  to  travel 
in  search  of  food,  its  great  numbers  making  it  conspicuous,  and  the 
rapidity  with  which  available  food  is  devoured  forcing  it  to  travel  by 
day  as  well  as  by  night.  There  is,  therefore,  no  reason  why,  should 
any  of  the  other  cutworms  become  equally  numerous,  they  should  not 
take  on  the  army-worm  habit  of  traveling  by  day  and  exposing  them- 
selves to  the  attacks  of  natural  enemies.  In  fact,  several  such  instances 
have  occurred. 

In  1884  the  black  cutworm  {Xoctua  fennica)  appeared  in  enormous 
nund)ers  in  Michigan,  northern  Wisconsin,  and  parts  of  Canada,  and 
assumed  the  army- worm  habit.  The  present  spring  two  other  species, 
for  some  unexplained  reason,  hibernated  in  enormous  numbers  in  many 
localities  and  were  found  to  be  marching  like  army  worms,  and,  in  fact, 
were  sent  to  this  office  as  genuine  army  worms.  The  most  abundant  of 
these  was  the  Western  striped  cutworm  [Feltia  lierilis)  which  has  been 
freqnently  referred  to  in  the  Western  papers  during  the  spring  of  1895, 
and  of  which  we  have  received  specimens  with  accounts  of  marching 
armies  from  Byrueville,  Vevay,  Mitchell,  Pekin,  and  Oatsville,  Ind.; 
Maysville,  Pussellville,  and  Scottville,  Ky.;  Jackson,  Tenn.,  and  Mex- 
ico, Mine  la  Motte,  and  St.  Louis,  Mo.  Some  accounts  of  sericms  dam- 
age by  Agrotis  saucia^  the  variegated  cutworm,  have  also  come  from 
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Ortlifornia,  Avliile  other  species  liave  been  received  from  ]Jaltimore.  Md.; 
Glen  Jnglis,  X.  C;  Joy,  Pa.;  and  New  York  and  Chicago. 

The  ordinary  cutworm  remedies  in  such  extraordinary  cases  must  be 
largely  abandoned  and  army-worm  remedies  substituted. 

THE  MEDITERRANEAN   FLOUR   MOTH   IN   NEW   YORK. 

It  is  Strange,  considering  the  ease  with  whicli  the  larvji^  of  J^phcstia 
laiehnieUa  may  be  carried  in  flour  and  grain,  that  it  has  not  spread  all 
over  the  United  States.  Down  to  tlie  present  spring  it  was  known  to 
occur  in  injurious  numbers  only  in  Ontario  and  California.  Mr.  W.  G. 
JohnsoD,  of  Champaign,  111.,  however,  in  the  American  Miller  for  May 
1,  1.^95,  records  the  receipt  of  specimens  of  this  insect  from  a  New 
York  miller,  with  the  statement  that  the  mill  had  been  obliged  to  shut 
down  several  times  in  order  to  clean  out  the  elevator  si)outs  and  other 
machinery.  The  locality  in  New  York  is  not  given.  It  will  pay  all 
millers  to  use  the  most  scrupulous  cleanliness  about  their  establish- 
ments, and  to  thoroughly  steam  or  treat  with  bisulphide  of  carbon  all 
bags,  barrels,  boxes,  and  second-hand  machinery  which  may  be  brought 
into  their  mills.  Mr.  Johnson  thinks  that  the  substitution  of  metal  for 
wooden  spouts  will  also  be  a  measure  of  great  utility.  The  insect  is  a 
difficult  one  to  tight,  and  the  experience  of  Toronto  and  San  Francisco 
millers  should  lead  others  engaged  in  this  business  in  all  parts  of  the 
country  to  keep  a  sharp  lookout  for  the  pest. 

APPLES   AND   THE   CODLING  MOTH   IN   AUSTRALIA. 

Probably  influenced  by  the  successful  exportation  of  apples  from  tlie 
United  States  to  England,  Australian  colonies  are  beginning  a  similar 
export.  From  various  districts  in  South  Australia  many  hundreds  of 
cases  of  apples  will  be  sent  to  the  London  Produce  Depot  in  1895,  the 
expense  of  shipment  amounting-  to  about  8  shillings  per  case.  Many 
districts  in  South  Australia  are  still  uniufested  by  the  codling  moth,  but 
in  spite  of  the  existence  cf  regulations  forbidding  the  sale  of  alfected 
fruits  and  the  penalty  of  a  fine  not  exceeding  £50  for  each  offense, 
apples  and  pears,  according-  to  Mr.  W.  C.  Grasby,  of  the  Garden  and 
Field  (Adelaide),  are  freely  sold  at  auction  and  in  the  markets  and  are 
distributed  throughout  the  colony  when  they  are  badly  infested  by 
codling  moth  caterpillars.  Kecent  fruit  growers'  meetings  have  passed 
resolutions  calling  the  attention  of  the  minister  of  agriculture  to  this 
fact,  and  recommending  that  full  i)ublicity  be  given  to  the  regulations 
forbidding  the  sale  of  aflected  fruit,  after  which  the  regulations  should 
be  strictly  enforced. 

THE   GRAVE-DIGGER   WASP   AND   ITS   PARASITE. 

On  page  376  of  our  last  volume,  it  may  be  remembered,  we  gave  some 
notes  from  one  of  our  correspondents  on  a  digger-wasp  that  i)rovisi()ned 
its  nest  with  cutworms  and  a  parasite  which  follows  the  latter  after  they 
have  been  buried. 
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We  have  recently  received  an  interesting  letter  from  ]\Ir.  William  11. 
Crane,  of  Steele  City,  Xebr,,  in  which  he  tells  of  a  large  prismatic- 
tinted  black  wasp  locally  known  as  the  grave-digger  which  preys  npou 
a  green  katydid.  This  wasp,  we  are  informed,  also  has  an  enemy  which 
pnrsues  it  as  relentlessly  as  it  does  the  katydid.  One  day  our  corre- 
S])ondent  observed  a  wasp  with  a  katydid  and  seemingly  annoyed  by 
something.  Soon  two  flies  not  much  larger  than  house  flies,  "with 
wings  that  stood  out  from  their  bodies  like  a  dragon  fly,''  were  seen. 
Their  motions  were  so  swift  that  they  were  lost  sight  of  repeatedly,  but 
they  had  a  habit  of  "standing  still  on  the  wing  watching  for  an  oppor- 
tunity to  deposit  an  egg  oh  the  wasp  or  his  prey  if  he  relinquished  his 
vigils  for  an  instant;  but  the  wasp  interrupted  them,  fluffing  up  his 
wings  like  a  hen  protecting  her  brood.  Then  one  would  approach  from 
the  rear  and  endeavor  to  deposit  an  egg  at  the  base  of  the  wasp's  wing  or 
on  the  back  of  its  head.  Once  a  fly  succeeded  in  placing  an  egg  on  its 
victim's  head,  but  it  was  promptly  clawed  off  by  the  wasp."  The  fly  in 
question  is  doubtless  one  of  the  Tachina  flies,  but  we  know  of  no  record 
of  any  of  these  insects  being  parasitic  on  adult  digger  wasps. 

MIGRATION    OF    THE    GREAT    PLAINS    CRICKET. 

The  same  correspondent  mentioned  in  the  preceding  note  writes  us 
that  he  has  seen  an  insect  which  he  calls  the  araiy  cricket  marching  in 
innumerable  numbers,  destroying  everything  green  in  their  path.  A 
swarm  was  seen  on  the  Bear  River  on  the  boundary  of  Utah  and  Idaho. 
It  was  10  miles  in  length  and  a  quarter  of  a  mile  in  width.  "  In  front 
of  this  army,''  writes  our  correspondent,  "  the  landscape  was  green, 
behind  a  brown  waste.  Large  streams  deflected  their  course,  but  small 
creeks  they  crossed  with  impunity,  jumping  in  and  swimming.  They 
climbed  the  willows  that  grew  over  the  brook  and  by  tiieir  combined 
weight  bent  them  over,  thus  bridging  the  stream.  After  the  crickets 
had  crossed,  the  willows  appeared  as  if  scorched  by  fire.  These  streams 
were  filled  with  trout,  and  as  the  vanguard  of  the  army  plumped  into 
the  water  they  were  pounced  upon  by  the  hungry  fish,  but  when  the 
tens  of  thousands  followed,  so  as  to  almost  dam  the  current,  the  gorged 
trout  sought  the  deepest  pools,  feeling  no  doubt  like  the  Hebrews  after 
their  feast  of  quails." 

The  insect  referred  to  is  undoubtedly  the  Great  Plains  cricket,  Ana- 
hrns  simplex^  a  species  to  which  we  have  frequently  had  occasion  to 
refer  in  past  issues  of  the  publications  of  this  division. 

NOTE    ON    THE    CHICKEN    TICK    (ARGAS!    AMERICANUS   PACK). 

During  the  Mtter  part  of  December  of  the  past  year  we  received 
specimens  of  the  above-mentioned  insect  from  ^Ir.  C.  II.  T.  Townsend, 
who  found  it  infesting  chickens  at  San  Diego,  Tex.  It  will  be 
remembered  that  we  published,  on  i>ages  207  and  318  of  volume  V  of 
Insect  Life,  some  interesting  correspondence  on  this  species  and  its 
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<lei)redjiti()iis  ou  poultry  in  Kiimey  County.  Tex.  Earl}'  in  the  year  181U 
we  received  s])eciinens  of  the  same  creature  from  Mr.  E.  M.  Ehrhorii, 
with  accompanying-  information  concerning  its  habits  and  its  attacks 
on  chickens  and  turkeys  in  the  neighborliood  of  Merced,  Cal. 

Our  correspondent  writes  that  the  eggs  are  hiid  in  nuisses  or  chisters 
of  from  30  to  100,  the  larger  masses  being  probably  hiid  by  several 
individuals.  They  were  found  in  the  cracks  of  the  walls  of  the  chicken 
houses  and  between  the  cracks  and  boards  of  t'gg  boxes.  The  large 
masses  are  laid  in  layers  two  or  three  deep,  the  eggs  composing  them 
not  being  firmly  attached,  so  that  they  always  separate  when  dropped 
in  alcohol. 

The  eggs  measure  0.0  to  0.8"""  in  diameter;  are  spherical  and  highly 
polished  Avith  no  sculpture  visible.  When  received  they  were  of  a 
purplish-brown  color. 

The  first  and  second  stages  of  this  species  were  always  found 
attached  to  the  chickens  day  and  night. 

The  records  of  this  division  show  that  this  same  tick  was  received  as 
long  ago  as  November,  1884,  from  Mr.  F.  G.  Schaupp,  Avho  reported  that 
it  had  recently  killed  large  numbers  of  chickens  in  Dimmit  County, 
Tex.,  one  farmer  having  lost  thirty  fowls  from  this  source.  He  also 
stated  that  these  ticks  occur  on  trees,  in  cracks  and  under  the  bark, 
and  it  is  evident  that  the  chickens  which  roost  in  the  trees  convey  the 
ticks  from  them  to  their  coops  and  houses. 

Mr.  Ehrhorn  reports  perfect  success  in  the  use  of  creozozone  against 
these  little  jiests,  which  are  instantly  killed  when  sprayed  with  it. 

SOME  CHANGES  IN  NOMENCLATUKE. 

Since  the  publication  of  Henshaw's  List  of  the  Coleoptera  of  America 
North  of  jNIexico,  ten  years  ago,  several  changes  in  the  nomenclature 
of  certain  Coleoptera  of  economic  importance  have  been  made,  more 
particularly  among  introduced  or  cosmopolitan  species.  The  results  of 
recent  studies  of  these  forms  have  been  made  known  in  papers  by  Dr. 
John  Hamilton  m  Entomologica  Americana  (vol.  vi,  pp.  41-44),  and 
in  the  Transactions  of  the  American  Entomological  Society  (vol.  xvi, 
1881),  vol.  XXI,  1804),  and  by  M.  Eauvel  in  Revenue  d'Eiitomologie  (vol. 
A'lii,  1880).  The  changes  of  nomenclature  in  the  species  common  to 
Europe  and  North  America  have  been  adopted  in  the  latest  edition  of 
Catalogus  Coleoi)teroruin  Europ;e,  and  have  been  inserted  in  the 
recently  published  Third  Supplement  to  the  Henshaw  list. 

The  desirability  of  a  more  uniform  system  in  our  economic  literature 
is  apparent,  and  to  facilitate  the  adojttion  of  the  present  accepted 
nomenclature  the  following  short  list  of  some  of  the  more  important 
w  common  species  has  been  prepared : 

The  15-8potted.  liidybird  (Anatis  IJ-punctafa  OlO^-J-  ocellata  Liuu. 
The  Aastrali.iii  hidybirtl  (  VedaJia  cardinalis  Muls. )=-Vori(/8  eardinalis. 
The  sqiiare-ueckeil  grain  beetle  (Silcanus  canniiv  and  A',  qnadricolliii  of  economic 
hteraiure):^ Catharttm  gemeUatun  Duv. 
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Silraniis  advena  WaltL,  also  a  grain  hi-eUi'-^CdtharlKs  advciid. 

Anthreiuis  varius  Fab.,  oue  of  the  cabinet  beetles,  is  referred  to  A.  verhasci  Linn. 

Ipn  fasciatus  Oliv.  =  /.  d-guitaiiis  Fab. 

The  cadelle  (Trogosita  [Tenebrioides]  manrittuiiva  Linn.)= '/VHr/^z-o/r/cs-  iiiuiiritdiiiriis. 

Ciibhium  scotias  .Scop.  =  (?.jJSi///o(V/e.v  Cz<'nii)iusk. 

Xestobiuiii  iehsellatum  Vah.  ^  X.  rufovilloimiu  DeG. 

The  cigarette  beetle  (Lasioderma  serricorue  Fab.)  =  A.  fcsiacenm  Diift. 

The  "bark  stripper"  {PInjinatodes  variabilis  Linu.)^7\  teslaccas  Linn. 

lihagium  lineaUim  Oliv.,  a  short-horned  pine-borer,  is  identical  with  the  Kurojiean 
li.  inquisitor  Linn. 

Gastroidea  formosa  Say  and  (r.  raphani  Herbst.;=G.  viridula  DeG. 

The  two  Cottonwood  leaf-beetles,  Lina  (Plagiodera)  scripta  Linn,  and  ticmulo'  Fab., 
belong  to  the  genus  Melasonia. 

The  strawberry  I'oot-borer,  mentioned  in  economic  literature  as  Paria  aierrhna  and 
P.  G-notata,  together  with  several  other  forms,  have  all  been  united  under  the  one 
specific  name  Tiipophorus  canellus  Fab. 

Colaspis  tristisO\..{oi:  collections)  an  enemy  of  the  rose,  strawberry,  blackberry,  and 
other  Rosacea',  is  identified  as  Nodonota  pnncticoUis  Say. 

The  elm  leaf-beetle  {Galeruca  xanthoriieUena  Schr.)r=  (iahriueUa  luicola  jSIull. 

Si/stena  blaiida  Mels.  and  S.  mitis  Lee,  with  their  varieties  are  considered  merely 
varieties  of  A'.  Ueniata  Say. 

The  pea  weevil  {Bruchns  pisi  Linn.  )  =  />'.  pisornm  Linn. 

Brtivhus  scuiellaris  Fab.,  one  of  the  cow-pea  weevils,  is  referred  to  i>.  chinoisis  Linn. 

The  bean  weevil  (Bruchus  obaoletus  Say  [Horn]  and  B.  Jabw  Eiley)  =  yj'.  obtntiis 
Say. 

The  rice  weevil  {C.  orijziv  Liun.)  =  C'.  ori/za  Linn.  (See  Anuen.  Acad.,  vol,  \i,  p 
395). 

Calandra  remotepunciatu  Gyll.  is  a  synonym  of  C.  granaria  Linn. 

XgJoterus  bivitfatus  Kby.^A'.  Uneatus  Oliv. 

The  jiear-biight  beetle  (XglehorKS  pgri  Peck.)  =  A'.  diapar  Fab. 

[F.  H.  C] 
A    NEW   FURNITURE    PEST. 

Duriu^'  the  past  winter  Mrs.  J.  M.  Hunter,  of  New  York  City,  wrote 
us  tbat  tlie  bottom  of  one  of  tLe  drawers  iu  her  "bureau  was  infested 
by  some  insect.  From  her  description  of  the  nature  of  tlie  damage 
^^e  inferred  that  the  culprit  was  one  of  our  species  of  Lyctus  and 
advised  her  to  soak  the  infested  wood  with  kerosene  or  to  apply  corro- 
sive subliuuite.  Subsequently  Mrs.  Hunter  discovered  that  the  bottom 
of  a  washstand  in  the  same  room  was  infested  in  the  same  way,  and 
forwarded  a  minute  fragment  of  tlie  insect  which  she  found  protruding 
from  one  of  the  holes  iu  the  surface  of  the  wood.  This  fragment  was 
evidently  a  piece  of  the  prothorax  of  an  auobiid  beetle,  quite  different 
from  any  Lyctus,  and  we  concluded  at  first  that  it  indicated  the  pres- 
ence of  one  of  the  common  European  furniture  infesting  anobiids,  viz, 
Anobium  pertinax  (the  well-known  "death  watch")  or  A.  striatum, 
neither  of  which,  strangely  enough,  has  ever  been  recorded  from  Xorth 
America.  Mrs.  Hunter  found  the  bottom  of  her  washstand  entirely 
destroyed,  and  finally  sent  us  one  of  the  boards.  Upon  investigation 
we  found  within  the  board  perfect,  though  dead  (evidently  killed  by 
the  kerosene),  specimens  of  the  beetle,  which,  to  our  surprise,  proved 
to  be  our  native  Xyletinus  peltatus.  This  species  is  common  enough  in 
our  woods,  boring  in  dead  and  dry  twigs  and  branches  of  all  sorts  of 
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Trees,  but  it  lias  never  been  reported  bel'ore  to  infest  furniture.  The 
board  in  question  wasot  tulip-tree  wood,  and  plainly  indicated  that  the 
beetles  and  their  larvie  bad  beeu  at  work  in  it  for  several,  if  not  many, 
^generations.  But  it  also  showed  another  point,  viz,  that  the  working- 
of  the  insect  was  exclusively  done  in  the  sap  wood,  and  the  portion 
consisting  of  heart  wood  had  not  been  touched  in  the  least.  This  is  by 
no  means  a  new  observation  (see  Ed.  Perris's  Larves  de  Coleopteres, 
p.  24G),  but  to  our  knowledge  no  one  in  this  country  has  ever  drawn 
attention  to  the  rule  that,  for  furniture  of  all  kinds,  only  the  heart  wood 
should  be  used,  never  the  sap  wood,  as  a  protection  against  the  attacks 
of  ptiuid  beetles,  including  our  powder  ])ost  beetles  (genus  Lyctus). — 
E.  A.  S. 

JHE    HOME    OF    THE    CHINCH   BUG. 

m  a  recent  article  in  Insect  Life  (vol.  vii,  pp.  232-234),  Mr.  Marlatt 
states  that  the  nornuil  hibernating  place  of  this  insect  is  in  the  dense 
stools,  or  root-stocks,  of  certain  wild  grasses,  and  concludes  that  this 
hibernating-  habit  ''is  the  normal  and  ancient  one  of  the  species,  the 
natural  food  plant  of  which,  before  the  advent  of  settlement  and  the 
growth  of  the  cereals,  must  have  been  some  of  our  native  grasses."  In 
tliis  Mr.  Marlatt  is  unquestionably  correct,  and  I  merely  wish  to  point 
out  that  this  habit  of  the  chinch  bug  can  still  be  studied  to-day  in  the 
original  and  ancient  habitat  of  the  insect. 

The  uni(|ue  a])pearance  of  the  full-grown  chinch  bug,  with  its  white 
wings  and  chalky  white  pubescence,*  forcibly  indicates  that  the  insect 
is  either  a  psammophilous  or  maritime  species;  and  that  it  originally 
beh)nged  to  the  latter  class  of  insects  is,  in  my  opinion,  fully  borne  out 
by  its  geographical  distribution.  It  is  abundant  on  the  sandy  dunes 
along  the  Atlantic  Ocean,  where  I  have  traced  it  from  Cape  Florid-.i  to 
Atlantic  City,  N.  J.,  and  I  have  not  the  slightest  doubt  that  it  occurs 
along  the  coast  much  farther  north.  In  Mr.  Ashmead's  and  my  own 
experience  it  is  never  found  inland  in  Florida,  though  it  abounds  on  the 
coast. 

It  is  well  known  that  even  now  the  chinch  bug  does  not  occur  west 
of  the  Rocky  Mountains  until  we  come  to  the  Pacitic  Coast,  aud  the 
meager  records  from  California  show  that  it  is  a  strictly  maritime 
species  there,  never  having  been  found  inland.  Mr.  Koebele  had  no 
trouble  in  finding  it  in  large  numbers  on  the  shore  near  Alameda  (see 
Insect  Life,  vol.  i,  p.  20),  and  if  proper  search  be  made  it  will  no 
doubt  be  found  on  any  point  of  the  California  coast.  Farther  south, 
Professor  Uliler  records  it  (Proc.  Cal.  Acad.  Sci,  (2),  vol.  iv,  p.  240) 
from  Lower  Purissima,  which  is  on  the  east  coast  of  Lower  California. 
Of  the  localities  in  Guatemala  recorded  by  Mr.  Distant  in  Biologia 

*  The  color  of  the  specimens  figured  iu  the  Report  of  the  Coniniissioner  of  Agricul- 
ture for  1887  (PI.  I,  figs.  4  to  7), is  altogether  too  d;irk,  they  liaving  beeu  drawn  from 
:ilcoholic  specimens.  Fresh,  living  specimens,  except  such  ;is  h;ive  beeu  expo.sod  to 
])rolouged  rainy  weather,  more  or  less  closelj'  resemble  m  coloration  the  specimens 
represented  at  iigure  8. 
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Ceil  trail- Americana,  those  I  am  able  to  liiul  on  the  map  are  all  on  the 
coast.  Extended  cultivation  of  grain  in  Central  America  is  of  ancient 
date,  and  we  should  expect  to  find  the  chinch  bug  widely  distributed 
there  inland,  but  for  the  present  the  Volcano  di  Chiriqui,  in  Panama,  is 
the  only  inland  locality  on  record.  The  locality  Tamaulipas,  Mexico,  is 
too  indefinite  to  tell  whether  or  not  the  specimens  collected  there  came 
from  the  seashore,  and  the  same  holds  true  of  the  locality  Cuba. 

Various  North  American  maritime  plants  and  insects  occur  also  on 
the  sandy  beaches  of  the  Great  Lakes  or  still  inliabit  the  ancient  shore 
line  of  the  Cretaceous  ocean  west  of  the  Mississippi  Valley  (see  Dr. 
J.  L.  Le  Conte's  address  in  Proc.  A.  A.  A.  S.,  1875,  pp.  4, 5),  but  whether 
or  not  the  chinch  bug  has  been  among  them  can  not  longer  be  ascer- 
tained in  the  absence  of  early  records,  although  I  believe  that  the 
assumption  of  its  occurrence  on  the  shores  of  Lake  Erie  previous  to  the 
time  when  it  was  generally  distributed  inland  explains  the  doubtful 
points  in  Mr.  Van  Duzee's  article  on  the  occurrence  of  the  chinch  bug 
at  Buffalo,  N.  Y.  (Can.  Ent.,  vol.  xviii,  1886,  p.  219). 

Furthermore,  there  are  some  other  points  which  deserve  to  be  men- 
tioned in  this  connection:  The  appearance  of  the  chinch  bug  in  such 
prodigious  numbers;  its  extreme  power  of  destruction  in  the  Western 
States,  and  its  marked  susceptibility  to  the  influence  of  moist  weather 
are  in  striking  contrast  with  the  behavior  of  all  other  insects  which  are 
truly  native  of  these  States;  the  apparently  complete  absence  of  par- 
asitic insect  enemies  also  strongly  points  to  the  fact  that  it  is  an  intro- 
duced species,  in  this  instance  not  from  foreign  countries  but  from  our 
coast  regions. 

The  actual  proof  that  the  chinch  bug  did  not  occur  in  former  years 
in  the  Western  States  can  not  longer  be  given.  From  Professor  Forbes's 
remarks  (Insect  Life,  vol.  i,  p.  249)  it  would  appear  that  the  insect 
was  in  the  Mississippi  Valley  as  early  as  1823.  Still  the  fact  that  Say, 
when  in  1831  he  described  Lygcvus  leucopterus  from  a  .single  specimen 
taken  on  the  coast  of  Virginia,  had  never  found  the  chinch  bug  in  the 
West,  although  he  had  been  a  resident  of  southern  Indiana  for  six  years 
and  had  previously  traveled  extensively  in  what  was  then  called  Mis- 
souri Territory,  shows  at  least  that  it  was  not  generally  distributed 
over  the  Western  States.  As  far  as  the  Eastern  States  are  concerned, 
the  early  records,*  fragmentary  as  they  are,  show  that  the  chinch  bug- 
gradually  spread  inland  from  the  coast  regions  of  the  Carolinas. 

The  hibernation  of  the  chinch  bug  in  its  maritime  home  has  been 
observed  by  me  only  at  a  single  place,  but  the  characteristic  features 
of  the  sand  dunes  are  so  uniform  all  along  our  coast  that  the  experi- 
ence in  one  locality  undoubtedly  holds  true  for  all.  This  particular 
locality  is  in  the  immediate  vicinity  of  Fortress  Monroe,  Va.,  where  for  a 
number  of  years  I  have  been  in  the  habit  of  visiting  on  the  first  warm 

*  These  have  been  collected  by  Mr.  Howard  (Ann.  Eept.  Dept.  Agric.  1887  (1888), 
pp.  51-52). 
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Sunday  in  spring.  The  inaiitinie  tiora  and  fauna  are  late  to  awake, 
and  most  of  the  insects  i)eculiar  to  tlie  seacoast  can  still  be  found  in 
their  winter  quarters  by  the  end  of  April.  That  on  the  naked  roHing 
sand  hills  there  is  only  a  single  place  fit  for  insect  hibernation  must  be 
apparent  at  the  first  glance,  even  to  a  tyro  in  entomology;  unless  they 
fly  great  distances  they  can  hibernate  only  within  or  beneath  the  dense 
stools  of  grasses.  By  inilling  out  any  good-sized  stool  and  beating  it 
out  on  the  smooth  surface  of  the  sand  or  over  a  cloth,  a  multitude  of 
various  insects  are  sure  to  be  found,  and  among  them  always  plenty 
of  chinch  bugs.  It  may  be  added  that  these  stools  not  only  serve 
as  winter  quarters,  but  the  chinch  bugs  also  crawl  into  them  during 
the  day  in  summer  time  to  protect  themselves  from  the  fierce  rays  of 
the  sun.— E.  A.  S. 

TRANSMISSION    OF    INFECTION    BY    FLIES. 

At  tlie  annual  conversazione  of  the.Eoyal  Society  held  May  1,  1*895, 
says  "  jSTature"  for  May  9,  Mr.  W.  T.  Burgess  showed  the  results  of  experi- 
ments in  connection  with  the  transmission  of  infection  b}^  flies.  Flies 
having  been  placed  in  momentary  contact  with  a  cultivation  of  Bacillus 
2)rodi(jio.sns  (or  other  suitable  chromogenic  organism)  were  allowed  to 
escape  into  a  large  room.  After  some  time  they  were  recaptured  and 
allowed  to  walk,  for  a  few  seconds,  over  slices  of  sterile  potatoes,  which 
were  then  incubated  for  a  few  days.  The  experiments  showed  that  the 
flies'  tracks  on  the  i^otatoes  were  marked  by  vigorous  growths  of  the 
chromogenic  organism,  even  when  the  flies  spent  several  hours  in  con- 
stant activity  before  they  were  recaptured.  The  use  of  pathogenic 
organisms  in  these  exi)eriments  would  be  attended  Avith  obvious  dan- 
gers, but  the  results  obtained  .with  harmless  microbes  indicated  the 
constant  risks  to  which  flies  expose  us. 

A  REMEDY   AGAINST  FLEAS. 

All  persons  who  have  lived  in  a  house  which  has  become  infested 
with  fleas  in  summer  will  know  how  these  creatures  inhabit  the  floor 
by  i)reference,  and  how  they  will  jump  upon  the  legs  and  ankles  of 
everyone  who  passes  near  them.  Taking  advantage  of  this  fact,  some 
years  ago,  when  the  lower  floor  of  McGraw  IJall  of  Cornell  University 
was  badly  infested  by  fleas,  which  had  come  from  animals  temporarily 
kept  there  in  confinement,  Prof.  S.  H.  Gage  invented  the  following 
ingenious  plan.  He  had  the  negro  janitor  put  on  a  pair  of  rubber  boots, 
and  then  tied  sheets  of  sticky  fly  paper,  with  the  sticky  side  outward, 
around  the  legs  of  the  boots.  The  janitor  was  then  told  to  patrol  the 
lower  floor  for  several  hours  a  day.  Tlie  result  was  gratifying  and 
rather  surprising.  The  sheets  of  fly  paper  soon  became  black  with 
fleas  and  had  to  l)e  changed  at  intervals,  but  by  this  means  the  build- 
ing was  almost  conq)letely  rid  of  the  pest,  with  a  minimum  of  trouble 
to  everyone  except  the  janitor. 
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A   NEW   MANUAL   OF   ENTOMOLOGY. 

There  is  no  text-book  on  entomology  in  any  language  which  contains 
so  mauy  points  of  excellence  as  does  the  recently  x)ublishecl  Manual 
for  the  Study  of  Insects,  by  Professor  and  Mrs.  Conistock.  English- 
speaking  students  are  fortunate  that  snch  a  AA^ork  has  been  published 
in  English,  and  American  students  are  particularly  fortunate  that  it  is 
based  upon  forms  which  inhabit  this  country.  It  is  a  large  work, 
comprising  about  700  pages,  and  includes  a  more  or  less  detailed  con- 
sideration of  insects  and  their  near  relatives,  such  as  the  spiders, 
mites,  and  scorpions.  In  all  cases  there  are  synoptical  tables  to 
families,  and  mauy  of  the  commoner  forms  are  figured  and  described. 
Particular  attention  is  paid  to  habits  and  transformations,  and  species 
of  economic  importance  are  singled  out  for  es])ecial  mention,  remedies 
being  given  in  many  cases.  The  insects  proper  are  divided  into  nine- 
teen orders,  and  much  original  work  upon  classiflcatioii  is  indicated. 
The  greatest  reform  which  the  book  makes  is  iu  the  nomenclature  of 
the  wing  veins  of  the  insects  of  different  orders.  The  veins  have  been 
homologized  throughout  all  orders,  and  a  uniform  numerical  nomencla- 
ture has  been  applied.  Entomological  students  will  in  the  future,  as  a 
direct  result,  be  spared  a  large  share  of  the  trouble  and  annoyance 
which  older  workers  have  had  through  the  extraordinary  confusion 
which  has  hitherto  existed  in  this  direction.  The  work  is  most  pro- 
fusely illustrated,  containing  about  800  text  illustrations  in  addition 
to  6  full-page  plates.  Most  of  the  illustrations  have  been  drawn  and 
engraved  especially  for  this  work  by  Mrs.  Comstock,  the  main  excep- 
tions being  a  series  taken  from  the  author's  Government  reports  and 
certain  diagrams  of  wing-venation  which  have  been  done  by  some  of 
Professor  Comstock's  assistants. 

AN   INSTANCE    OF   INTELLIGENCE    IN    ANTS, 

The  January  number  of  Revista  Brasileira,  a  monthly  magazine  just 
started  at  Rio  Janeiro,  contains  an  interesting  note  upon  the  intelli- 
gence displayed  by  the  so-called  sanba  ant  (probably  GEcodoma  cephal- 
otes).  It  seems  to  be  the  general  opinion  that  these  ants  spare  the  coffee 
trees  that  grow  about  the  ant-hills.  They  enjoy  the  shade  afforded  by 
these  evergreen  trees,  whose  roots  penetrate  their  galleries,  and  hence 
endeavor  to  preserve  them,  despoiling  only  those  which  furnish  them 
no  protection.  The  writer  of  the  note  referred  to  witnessed  near  Eio 
an  interesting  exhibition  of  the  intelligence  of  these  insects.  A  "Eosi- 
nante"  lodged  in  a  stable  built  of  boards  was  being  daily  defrauded  of 
a  portion  of  his  rations  by  the  saubas.  We  quote  from  a  translation 
from  the  Portuguese  kindly  sent  us  by  Mr.  J.  C.  Branner: 

No  sooner  was  tlie  corn  put  ia  the  feed  trough  than  the  scouting  ants  announced 
the  fact,  and  a  line  of  workers  was  immediate! j-  established,  and,  penetrating  by  the 
cracks  between  the  boards,  they  came  out,  each  one  loaded  with  a  grain  of  corn,  with 
which  it  descended  on  the  outside.     In  this  descent  there  was  a  rec'utrant  angle, 
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difficult  to  cross;  a  single  worker  stationed  itself  there  and  undertook  to  help  the 
others  over.  It  did  this  by  taking  part  of  the  weight  of  the  grain  of  corn  and  back- 
ing across  ahead  of  its  companion  until  it  had  got  it  in  a  safe  place.  After  helping 
one  it  returned  to  meet  another,  and  continued  this  apparently  voluntary  task  as 
long  as  this  systematic  robbery  lasted. 

CICADA    CHIMNEYS — CONTRADICTORY    TESTIMONY. 

In  a  note  upon  page  276  of  the  current  volume  of  Insect  Life  wo 
reviewed  Mr.  Benjamin  Lander's  theory  as  to  the  reason  for  "chimney- 
buikling"  by  the  pupa  of  the  periodical  Cicada.  Kecent  correspond- 
ence with  Mr.  Lander,  and  with  Mr.  J.  G.  Barlow,  of  Cadet,  Mo.,  has 
elicited  some  further  observations  made  by  these  gentlemen,  which  are 
so  diverse  in  character  as  to  leave  the  question  as  far  from  solution  as 
ever. 

The  earlier  supposition  that  these  chimneys  are  built  only  u];)on  low 
ground  has  been  shown  by  Lintner  to  be  unjustified,  and  seems  to  be 
further  controverted  by  the  observations  of  Mr.  Lander,  who  has  found 
them  in  great  numbers  on  top  of  the  Palisades  of  the  Hudson,  and  by 
those  of  Mr.  Barlow,  who  writes  that  he  has  found  them  mostly  on  a 
high  ridge.  Mr.  Barlow  also  agrees  with  Mr.  Lander  in  stating  that 
the  chimneys  occur  in  numbers  where  the  undergrowth  of  saplings,  etc., 
is  thick,  thus  contradicting  another  suggestion  referred  to  in  our  former 
note,  that  the  chimneys  are  built  to  afibrd  the  Cicada  pupa  an  eminence 
upon  which  to  crawl  while  shedding  its  skin  and  unfolding  its  wings. 

Mr.  Lander's  observations  tend  to  show  that  the  chimneys  are  built 
only  where  the  soil  is  thin,  covering  a  layer  of  rock  or  it  maj^  be  a 
stratum  of  sand  too  light  to  burrow  in.  Mr.  Barlow,  on  the  other  hand, 
reports  finding  the  chimneys  i^lentifully  where  the  soil  "  was  of  reason- 
able depth,  with  a  foot  or  more  of  clay,  then  gravel  below." 

Mr.  Lander's  theory  of  the  chimneys  is,  in  brief,  as  we  understand  it, 
that  owing  to  unusual  warmth,  either  of  the  weather,  as  was  the  case  in 
March,  1894,  or  perhaps  of  forest  fires,  such  Cicada  pupse  as  are  near  the 
surface  of  the  ground  are  aroused  to  activity  early  in  the  season.  "It 
does  not  seem  unlikely,"  he  then  says,  "that  the  wonderful  intelligence 
of  these  marvelous  creatures  *  *  *  would  impel  them  to  build 
closed  extensions  to  their  short  burrows  as  a  protection  from  the  pre- 
mature heat  *  *  *  and  possibly  to  shut  out  injurious  intruders 
during  the  incidentally  lengthened  period  they  would  liave  to  wait  for 
full  development  over  that  of  those  who  would  later  open  their  deeper 
shafts,  unroofed,  at  the  surface  of  the  ground."  But  both  the  objects 
thus  attributed  by  Mr.  Lander  to  the  Cicadas  in  building  their  chim- 
neys are  apparently  contradicted  by  the  observations  of  Mr.  Barlow, 
who  says,  "1  have  seen  the  most  of  them  Avhere  there  was  a  layer  of 
dead  leaves  completely  covering  the  chimneys  from  sight." 

These  observations  are  so  contradictory  that  it  seems  to  us  no  definite 
theory  can  yet  be  formulated  as  to  the  purpose  served  by  the  chimneys. 
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Since  the  above  was  written  another  theory  on  the  same  subject  has 
been  propounded  by  Dr.  E.  G.  Love  (Jour.  N.  Y.  Micros,  Soc,  April, 
1895).  Having  found  the  chimneys  in  soil  of  "great  depth"  and  "not 
especially  exposed,"  Dr.  Love  does  not  agree  with  Mr.  Lander  that  the 
larva?,  under  the  influence  of  unusual  heat,  come  to  the  surface  before 
the  proper  time  for  their  tinal  transformation,  and  construct  these  huts 
as  a  protection  against  too  great  heat  and  possible  enemies.  He  thinks 
that  pupal  changes  may  be  in  progress  during  a  portion  of  the  time 
the  insect  is  making  its  way  to  the  surface.  The  time  required  for  the 
larvje  to  reach  the  surface  would  vary,  of  course,  with  the  depth  from 
which  they  started,  the  nature  of  the  soil  tunneled,  and  the  directness 
of  the  line  followed.  "  In  any  case,"  says  Dr.  Love,  "  some  of  the  larvae 
would  miscalculate  the  time  required,  and  reach  the  surface  before 
they  were  prepared  to  assume  the  imago  condition,  and  this  number 
would  be  greater  when  the  conditions  united  to  favor  a  short  passage. 
*  *  *  Thus  it  is  that  the  insects  sometimes  find  themselves  exposed 
to  the  upper  air  before  the  proper  time  for  their  final  transformation, 
and  are  compelled  to  seek  some  temporary  shelter.  This  is  often  found 
under  sticks  or  stones  which  may  be  near,  but  more  frequently  they 
construct  the  huts  as  extensions  of  the  tunnels." 

It  will  be  seen  that  Dr.  Love  practically  agrees  with  Mr.  Lander  in 
considering  the  chimneys  places  of  temporary  shelter  while  the  insect  is 
undergoing  its  final  transformation.  But,  while  Mr.  Lander  thinks  the 
larva  is  stirred  to  activity  by  unusual  warmth,  Dr.  Love  thinks  that, 
at  the  expiration  of  the  seventeen  years,  it  is  prompted  by  a  natural 
instinct  to  seek  the  surface;  a  journey  the  length  of  which  it  has  no 
power  of  calculating,  and  hence  sometimes  reaches  the  surfiice  of  the 
ground  prematurely.  For  protection  it  then  simply  extends  its  burrow 
in  the  form  of  a  chimney. 

A   HORN-FLY    TRAP. 

The  Manitoba  Free  Press  for  ^Sovember  1, 1894,  gives  a  short  descrip- 
tion of  a  fly-trap  for  use  against  the  horn  fly,  which  is  so  ingenious  and 
so  simple  that  it  deserves  to  be  made  known  more  widely. 

The  device  is  described  as  a  structure  0  feet  high  and  4  feet  wide, 
fitting  closely  in  a  stable  door.  On  the  outer  side  is  hung  a  curtain, 
while  tlie  inner  side,  next  to  the  doorway,  is  composed  of  broom  corn 
extending  from  the  top  downward  and  from  each  side  toward  the  cen 
ter,  so  that  the  cow  in  going  through  is  brushed  over  every  part  of  thej 
body,  while  the  elastic  broom  corn,  springing  back  into  place,  pre- 
vents the  flies  from  following  her  into  the  stable.  The  roof  of  the  struc- 
ture is  of  wire  netting,  in  which  is  a  trap  which  the  flies  can  enter  but 
can  not  leave.  In  use  the  cow  is  driven  into  the  pen,  the  curtain  let 
down  behind  her,  and  as  she  passes  into  the  stable  the  broom-corn 
brush  sweeps  off  the  flies,  which  by  a  shake  of  the  curtain  are  sent  up 
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into  the  trap.  The  editor  of  the  Canadian  Live-Stock  Journal,  accord- 
ing  to  the  Press  account,  saw  twenty-eight  cows  put  tlirough  this  con- 
trivance in  twenty-eight  minutes,  including  the  placing  of  the  device 
at  three  barn  doors. 

THE    BUFFALO    GNAT. 

In  volume  ii  of  Insect  Life  (pp.  7-11)  was  i^ublishcd  a  report  of 
a  trip  to  investigate  buffalo  gnats,  which  was  written  by  Mr.  Marlatt. 
His  investigation  resulted  in  finding  that  the  buffalo  gnats  about 
Frierson's  Mill,  La.,  were  largely  due  to  the  occurrence  of  a  great  raft 
of  logs  in  the  Bayou  Pierre  which  was  formed  in  1872-73,  The  raft 
furnished  excellent  breeding  places  for  the  larvae,  and  dammed  the 
stream  to  a  certain  extent,  causing  the  flooding  of  the  adjacent  lowland, 
furnishing  additional  foothold  for  larva'  and  also  driving  the  adults  to 
the  higher  land  every  spring.  The  raft  originated  in  an  attempt  of 
the  United  States  Government  to  close  Tone's  Bayou,  which  connects 
Bayou  Pierre  with  the  Red  River,  and  to  confine  the  water  of  Red 
River  to  its  own  channel.  From  the  outlook  in  1889  it  seemed  that 
unless  Bayou  Pierre  were  cleaned  out,  at  an  expense  of  some  $25,000, 
the  gnat  would  continue  to  be  a  great  nuisance.  The  present  spring 
Mr.  L.  S.  Frierson  has  written  that  for  the  first  time  since  1889  there 
were  no  buffalo  gnats.  He  further  stated  that  last  year  for  the  first 
time  the  water  almost  ceased  to  run  through  Bayou  Pierre,  and  became 
so  stagnant  in  and  about  the  raft  of  logs  that  a  green  scum  was  formed 
upon  the  surface.  The  nuisance  has  thus  corrected  itself  without  the 
apparently  necessary  removal  of  the  log  raft  or  dam. 

I  A   NEWLY   IMPORTED    SCALE    INSECT. 

When  Mr.  Koebele  stopped  at  Hawaii  on  his  second  Australian  mis- 
sion, he  collected  among  other  things  a  new  species  of  Pulvinaria,  which 
occurred  on  guava.     This,  with  other  material,  he  sent  to  Mr.  Maskell, 
who  in  189!J"  described  the  si)ecies  in  the  Transactions  of  the  Xew  Zea- 
land Institute  (p.  223)  as  Pulvinaria  psidii.    The  adult  female  of  this 
insect  is  yellow  or  yellowish  brown,  sometimes  with  a  greenish  tinge, 
and  secretes  an  ovisac  consisting  of  a  mass  of  dry,  cotton-like  wax, 
which  is  often  accompanied  by  a  black  fungus.    Correspondence  during 
gHJtthe  past  two  or  three  years  with  persons  in  Hawaii,  especially  Mr.  Wil- 
31  liam  (t.  Wait,  of  Kailaua,  X.  Kona,  Hawaii,  indicates  that  this  insect  does 
Wt^  great  deal  of  damage  to  coffee  plantations  in  the  Sandwich  Islands. 
HB    In  June,  1894,  specimens  of  a  Pulvinaria  were  received  from  IMr. 
IT    Sanniel  B.  Parish,  of  San  Bernardino,  Cal.,  which  he  stated  had  recently 
appeared  on  his  plum  trees,  infesting  the  leaves  and  to  some  extent  the 
branches  and  immature  fruit.     Up  to  that  time  he  had  found  it  only 
upon  a  few  trees  of  the  wild  goose  variety,  which  were  scattered  among 
other  plums  of  American  and  Japanese  races.     He  found  only  old  trees 
infested,  the  younger  ones  being  free.     The  affected  trees  bore  a  sickly 
appearance,  and  the  fruit  was  inclined  to  drop.     Specimens  sent  at  that 


427 

time  were  so  old  aud  disintegrated  tliat  specific  determination  was 
impossible.  The  present  season,  however  (May,  1805),  Mr.  Parish  sends 
us  additional  material,  consisting  of  sound  females  and  eggs,  from  which 
we  are  able  to  determine  the  species  as  Maskell's  Pulvinaria  ihsidii. 
We  have  not  been  able  to  ascertain  the  date  and  manner  of  its  intro- 
dnction  into  California.  The  species  was  possibly  introduced  from  the 
Sandwich  Islands,  or  possibly  also  from  Japan  on  Japanese  plums.  At 
all  events,  Mr.  Wait's  account  of  the  damage  done  by  this  insect  to 
guava  plantations  in  Hawaii  shows  that  it  is  a  dangerous  species,  and 
efforts  should  be  made  to  stamp  it  out  at  once  at  San  Bernardino. 

HOW    HEMIPTERA   FEED. 

There  seems  to  be  a  very  general  misapprehension  of  the  manner  in 
which  the  hemipterous  insect  draws  up  nourishment  from  animals  or 
plants.  The  popular  conception  that  the  plant  or  the  larva  or  other 
animal  preyed  upon  is  actually  punctured  by  the  beak,  or,  in  other 
words,  that  the  beak,  meaning  the  labium  with  inclosed  seta*,  is  thrust 
for  a  greater  or  less  distance  into  the  tissue,  is  certainly  erroneous. 
Observations  on  the  habits  of  our  predaceous  Hemiptera,  together  with . 
an  examination  of  the  structure  of  the  labium  itself,  indicate  that  thej^ 
latter  never  enters  the  food,  but  that  the  puncture  is  made  entirely  witht^- 
the  setfe  applied  together  to  form  a  lancet,  and  that  the  juices  are  drawn' 
up  by  suction  thi'ough  the  labium  or  beak,  which  is  merely  applied 
closely  to  the  exterior  surface. 

If  a  predaceous  liemipteron  be  noticed  in  the  act  of  sucking  tlie 
juices  from  some  lepidoj)terous  larva  it  will  be  seen  that  the  latte 
suspended  from,  or  is  seemingly  attached  to,  the  very  extremity  of  tlie 
beak.    Plants  also,  infested  with  aphides  or  larger  Hemiptera,  do  n 
exhibit  the  numerous  larga^punctures  which  would  result  if  the  bea 
were  bodily  inserted.     Th^icada  larva,  for  instance,  which  possess^ 
a  very  large  and  robust  beak,  and  which  attaches  itself  to  a  fixed  poj 
tion  of  a  root  for  a  very  long  period,  leaves  no  visible  sign  of  puuctu 
other  than  a  slight  discoloration,  which  results  from  the  entrance  and 
irritation  of  the  almost  microscopic  .setie. 

If  observations  on  this  point  were  wanting,  the  structure  of  the  labium 
itself  would  at  once  indicate  that  it  could  not  be  employed  as  a  piercing 
organ.  The  labium  of  all  hemipterous  insects,  so  far  as  I  have  examined 
them,  is  clothed  to  and  on  the  very  tip  Avith  hairs,  usually  very  strong 
and  numerous,  projecting  anteriorly,  which  wonld  make  the  piercing  of 
any  hard  substance  quite  impossible,  without  tearing  off  and  rupturing 
the  hairs;  and  what  is  more,  the  beak  is  rarely  very  sharply  x)ointed. 
This  holds  true  even  of  the  predaceous  Rednviidoe,  the  water  bugs,  and 
the  animal  parasites.  In  the  case  of  the  black  reduviid,  Melanolestes 
picipes  II.  S.,  which  often  severely  stings  collectors,  the  beak  is  very 
strongly  clothed  to  the  very  tip  with  long,  coarse  bristles.  The  same 
is  true  of  Acanthia  lectularia.     In  Belostoma  the  beak  is  quite  smooth, 
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bard,  tapering,  aud  nearly  hairless,  a  very  few  scattering  but  ratber 
long-  hairs  occurring  near  the  tip,  so  that  apparently  it  Avould  not  be 
impossible  for  it  to  be  used  as  a  piercing  organ.  Experiments  Avith  a 
living  specimen  indicate,  ho\rever,  tbat  the  general  conclusions  ad- 
vanced hold  also  with  this  insect.  The  set?e  are  thrust  a  quarter  of  an 
iuch  or  more  against  or  into  any  object  presented,  but  no  etlort  whatever 
is  made  to  puncture  with  the  beak. — C.  L.  M. 

BIRDS   AND   BARK-LICE. 

As  a  general  thing  birds  have  not  been  considered  to  possess  any 
economic  importance  as  destroyers  of  bark-lice.  There  is  a  South 
African  bird,  called  the  white  eye  {Zosterops  capensis),  which  has  been 
frecjuently  recorded  as  preying  u]>on  the  large  Lecaniiujii,  but  we  are 
not  familiar  Mith  instances  of  similar  work  on  the  part  of  North  Ameri- 
can birds.  Mr.  Jl.  Newstead,  in  the  April,  1895,  number  of  the  Ento- 
mologist's Monthly  Magazine,  publishes  some  facts  of  this  kind.  In 
nine  stomachs  of  the  blue  tit  and  long  tailed  tit  he  found  numerous 
spe(;imens  of  Asp  idiot  us  zonatus  and  Asterodiaspis  qucrcicoJa  and  a  few 
of  Mytilaspls  pomorum.  He  has  also  seen,  with  the  aid  of  field-glasses, 
:he  tree-creeper  {(Jerthia  familiar  is)  collecting  MytUaspis  pomorum  dur- 
ing winter  and  spring. 

STAINING   THE   WINGS   OF   INSECTS. 

In  No.  4  of  Volume  I  of  the  Biological  Eeview  of  Ontario,  Dr.  H.  W. 
ill  gives  the  following  method,  devised  at  the  request  of  Dr.  Brodie, 
f  staining  the  veins  in  the  wings  of  certain  insects: 

Place  the  whole  insect  in  a  strong  alcoholic  solution  of  fnchsin  and  allow  it  to 
main  there  for  forty-eight  hours.     Then  transfer  the  insect  to  water  with  a  i^air 
fine  forceps  and  wash  it  until  no  more  color  comes  away,  changing  the  water  if 
ecessary.     While  the  washed  insect  floats  in  clear  water  slii^  a  microscope  slide 
!^'^\in(ler  it,  raise  the  slide,  holding  the  insect  on  it  Avith  a  fine  needle,  separate  the 
wings  from  the  body  with  a  fine  scalpel  and  remove  the  body.     With  a  drop  or  two 
4>f  clear  water  on  the  slide  lloat  the  wings  into  any  desired  position,  keeping  them 
flat  and  unwriukled,  taking  care  to  have  no  bubbles  under  them.     Remove  any 
excess  of  water  with  blotting  paper  and  allow  the  wings  to  dry.     Then  i)lace  a  drop 
of  thick  Canada  l»alsam  near  them  aud  heat  the  slide  over  a  spirit  or  gas  flame. 
Tilt  the  slide  so  that  the  now  liquefied  balsam  flows  over  the  wings;  lower  a  cover- 
glass  gently  into  ]iosition,  aud  allow  the  preparation  to  cool.     On  examination  the 
veins  will  be  fonud  red,  the  depth  of  the  coloring  varying  with  the  length  of  time 
of  staining,  the  thickness  of  the  veins,  etc.     The  color  is  well  retained,  so  far  as  has 
been  tried,  and  successful  photographs  have  been  made. 


NOTES  FROM  CORRESPONDENCE. 

A  new  Grain-moth  Parasite.— Mr.  .John  O.  Jack,  of  Jamaica  Plain,  Mass.,  sends 
us  a  scries  of  liracon  (Hahrohracon)  honestor  Say,  which  he  has  reared  in  considerable 
numbers  from  the  common  little  Indian-meal  moth,  Plodia  interpuncteUa. 

Florida  Orange  Scales  in  Ceylon.— Mr.  Albert  Koebele,  writing  from  Kaudy, 
Ceylon,  January  5,  189.5,  informs  us  that  he  has  found  there  orange  trees  badly 
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infested  with  Mytilaspis  citricoJa  and  M.  gloverii,  the  two  well-known  orange  pests 
of  Florida.  We  knew  that  citricola  probably  came  from  China,  but  that  M.  ;/loverii 
is  an  oriental  species  is  new. 

The  Horn  Fly  in  New  Jersey. — Mr.  I.  W.  Nicholson,  of  Camden,  N.  J.,  writes 
that  the  horn  fly  appeared  in  that  place  on  May  10  this  year,  but  was  not  prevented 
by  the  cold  weather  from  comiug  in  large  numbers  since  that  date.  Last  year  was 
the  first  time  he  had  observed  this  insect  upon  mules.  It  appeared  at  that  time  in 
large  patches  while  the  auimals  were  in  pasture. 

Communistic  Cocoons  of  the  Apple-tree  Tent-caterpillar. — Miss  AUie  C. 
Simonds,  of  Fayetteville,  Ark.,  writes  us  that  she  raised  larvie  of  Cl'miocampa 
americana  from  the  eggs,  and  that  when  they  began  to  spin  up  she  observed  that 
instead  of  spinning  individual  cocoons  several  would  spin  large,  irregular  cocoons 
in  common.  One  of  these  cocoons  which  she  opened  contained  seven  or  eight 
chrysalides  crowded  in  together,  without  any  separating  partitions. 

The  Horn  Fly  in  Texas. — Mr.  Victor  A.  Noregaard,  veterinary  inspector  of  the 
Bureau  of  Animal  Industry,  at  Alice,  Tex.,  writes  that  the  horn  fly  is  there  by  the 
millions,  and  is  a  terrible  nuisance  to  the  cattle,  causing  large  sores,  especially 
on  the  shoulders,  affording  an  entrance  for  the  screw  worm.  The  flies  light  on  the 
cattle  the  very  moment  they  come  outof  the  dipping  vat,  and  half  an  hour  later  they 
are  as  thick  on  them  as  before  they  went  through  the  dip. 

The  Convergent  Ladybird  injuring  Cauaigre.— Prof  F.  L.  Washburn  writes 
from  Corvallis,  Oreg.,  that  Hippodamia  convergens,  whicb  he  has  seen  feeding  in 
numbers  on  the  leaves  of  sugar  beet,  has  also  badly  eaten  the  leaves  of  some  cau- 
aigre growing  on  the  grounds  of  the  experiment  station  at  Corvallis.  The  ladybird 
seems  to  have  a  decided  liking  for  the  leaves  of  this  plant,  which  have  a  taste  like 
sorrel.  A  lamjtyrid,  rodabrns  chines,  has  al^o  been  observed  to  feed  upon  cauaigre,' 
thougli  in  smaller  numbers  tlian  Hlppodanua  convergens. 

Sow-bugs  in  a  "Well. — Mr.  George  B.  King,  of  Lawrence,  Mass.,  writes  that  a 
well  belonging  to  Mr.  N.  N.  S.  Tompkins,  and  situated  in  a  woodshed,  was  fouled  by 
the  decaying  bodies  of  great  numbers  of  sow-bugs  of  the  genus  Porcellio.  The  shed 
naturally  contained  large  quantities  of  chips  of  decaying  bark  and  wood,  so  that  it 
was  an  admirable  place  for  the  breeding  of  the  Porcellios.  They  got  into  the  well  by 
accidentally  falling  in  or  by  crawling  down  the  stone  facings.  The  well  was  cleaned 
out,  the  decaying  wood  taken  away,  the  stone  wall  relaid,  and  the  shed  floor  covered 
with  Portland  cement,  with  perfect  success.  Mr.  J.  E.  Benedict,  of  the  Smithsonian 
Institution,  to  whom  the  specimens  were  referred,  found  two  species  among  them, 
Porcellio  i-atliliei  and  P.  scaler. 

The  "Fringed  Anthomyian "  injuring  Wax  Beans.— Under  date  of  May  31, 
Mr.  L.  H.  Reed  sends  from  Plainfield,  Wis.,  specimens  of  tbe  so-called  "fringed 
anthomyian"  (Phorbia  fuscicepa  Zett.)  with  the  information  that  this  species  is  ruin- 
ing a  field  of  wax  beans.  The  maggots  attack  the  plants  before  they  appear  above 
ground  and  are  found  in  the  stems  after  the  plant  has  reached  a  height  of  about  two 
inches.  This  species  is  identical  with  the  seed-corn  maggot  (Anthomyia  zece  Riley), 
and  in  addition  to  injuring  beans  and  corn,  attacks  also  cabbages,  radishes,  onions, 
hedge  mustard,  and  has  even  been  kuown  to  feed  on  the  eggs  of  locusts. 

The  American  Locust  in  Illinois.— Mr,  John  C.  Andrus  writes  us  that  Schistocerca 
americana  was  very  abundant  during  the  fall  of  1894  in  the  vicinity  of  Manchester, 
stripping  corn  of  leaves  and  silk,  especially  when  adjoining  meadow  lands.  Orchards, 
particularly  apple  and  cherry  trees,  where  adjoining  meadows,  were  also  stripped  of 
leaves.  The  full-grown  specimens  ate  the  hardening  kernels  of  corn  in  the  fall  and 
were  noticed  to  feed  upon  bits  of  leather,  and  would  roughen  the  handles  of  hues  and 
other  agricultural  implements  left  for  a  day  in  the  field.  Butcher  birds  captured  full- 
grown  specimens  and  impaled  them  upou  the  thorns  of  Osage  orange.  Young  pigs 
and  turkeys  were  observed  to  feed  upon  them  with  avidity. 

The  Leaf-footed  Plant-bug  damaging  Peaches.— The  leaf-footed  plant-bug  (Lep- 
toglossus  2)hyllo2)us),  which  occasionally  does  considerable  damage  in  orange  groves, 
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■was  ioiind  last  year,  as  we  have  already  shown  iu  the  papes  of  Insect  Life,  damag- 
ing plums  iu  Texas.  The  preseut  spriujr,  as  reported  by  Mr.  F.  E.  Cunuiugham.  it 
has  been  found  puncturing  half-grown  peac"h»^8  in  the  neighborhood  of  Brunswick, 
Ga.  The  normal  food  of  this  insect,  as  we  have  elsewhere  shown,  is  a  large  thistle. 
Upon  this  plant  it  breeds,  and  when  it  occurs  in  injurious  numbers  in  an  orchard 
search  should  always  be  made  for  the  normal  food-plant,  which  should  thereafter  be 
watched  and  the  ycJung  bugs  destroyed  by  spraying  with  kerosene  emulsion. 

Mauritian  Sugar-cane  Coccidae. — Miss  ( )rmerod  sends  us  some  specimens  of  Coc- 
cid.T>  from  the  Oriental  Estates  Company  iu  Mauritius.  One  proves  to  be  the  original 
Icerya  sacchari  of  Siguoret  {synonym  of  Iceri/a  seycheUarum  Westwood),  the  species 
which  Dr.  leery  reported  as  seriously  damaging  sugar-cane  in  Mauritius  many  years 
ago.  On  the  lands  of  the  Oriental  Estates  Compauy  it  occurred  upon  guava  and  not 
upon  sugar-cane.  Upon  sugar-cane,  however,  was  found  another  coccid,  which 
proves  to  be  a  species,  probably  new,  of  the  genus  Westwoodia.  This  latter  insect 
lives  upon  the  roots  of  sugar-cane,  and  does  serious  damage.  Is  it  possible  that  in 
the  different  handlings  between  Mauritius  and  Washington  the  labels  have  become 
changed  aud  that  the  Westwoodia  belongs  on  the  guava  and  the  Icerya  on  sugar-cane? 

Leaf-beetle  Injury  to  Orchard  and  Nut  Trees  in  Florida. — A  little  leaf-beetle, 
Metachroma  luridum  01.,  related  to  the  strawberry  root-borers,  has  tliis  spring  been 
reported  from  two  localities  iu  western  Florida  as  injurious  to  nut  and  fruit-bearing 
trees.  Mr.  A.  Faye,  of  Faye,  Walton  County,  reported  injury  to  pecan  trees,  a  grove 
of  several  hundred  trees  being  all  more  or  less  blackiiued,  as  if  blighted.  Mr.  S.  S. 
Harvey,  of  Quintette,  Escambia  County,  reported  damage  last  year  to  chestnut,  on 
the  young  sprouts  and  bloom.  The  present  year,  before  the  chestnuts  put  out  leaves, 
they  began  on  the  buds  of  pear,  cutting  the  stems  of  many  leaves.  They  also  did 
considerable  damage  to  the  fruit  of  early  peaches,  to  the  apricot,  Japan  walnut,  and 
pecan.     One  entire  grove  of  pecans  was  affected. 

A  destructive  Scale  Insect  ne"w  to  the  United  States. — Our  agent,  Mr.  Town- 
send,  at  Brownsville,  Tex.,  has  just  found  a  mealy  bug  new  to  the  United  States  in 
Daciyloptus  virfiatiis,  said  by  Mr.  Cockerell  to  be  the  most  pestilential  of  .Tamaicau 
CoccidiP.  Mr.  Townsend  found  it  upon  "Jacobo"  cactus.  In  .Jamaica  the  species 
is  nearly  omnivorous  and  cotton  is  one  of  its  food-plants. 

Further  Damage  by  Cryptorhynchus  lapathi. — Mr.  E.  V.  Wilcox,  of  Cambridge, 
Mass.,  sent  to  this  division  during  June  specimens  of  the  large  curculionid,  Cryptor- 
hynchus lapathi,  in  the  larval  and  beetle  states,  with  the  statement  that  the  larv.ne 
were  present  in  largo  numbers  in  certain  willows  in  that  locality.  The  larva,  our 
correspondent  states,  bores  between  the  bark  and  the  wood,  the  burrow  being  made 
in  the  growing  wood  and  bark,  usually  iu  an  horizontal  plane  about  the  stem  and 
branches. 

Spread  of  another  imported  Snout-beetle. — The  same  correspondent  sent  with 
the  bark  and  wood  infested  with  Cryptorhynchus  lapathi  a  single  specimen  of  an 
imported  otiorhynchid  beetle,  Barypithes  {Exomias)  pellitcidiis  Boh.  The  former 
species,  as  we  announced  in  the  last  number  of  Insect  Life  (p.  3G0),  has  recently  been 
recognized  in  the  suburbs  of  Boston,  but  the  latter  has  not  hitherto  been  found  out- 
side of  the  neighborhood  of  New  York  City,  where  it  was  first  taken  in  1886.  li. 
pellitckhm  is  said  to  be  very  common  in  the  environs  of  Paris,  France,  at  the  base  of 
the  cultivated  strawberry. 


ERRATA. 


Page  100,  tenth  line  from  bottom,  for  "1882,"  read:  1892. 
Page  120,  fifth  line  of  second  paragraph,  for  "ust,"  read:  just. 
Page  224,  line  4,  for  "I'sendacacia  robinia,"  read:  Eobinia pseudacacia. 
Page  279,  second  line  of  fourth  paragraph,  for  " scabies,"  read:  scabiei. 
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Agrilus  sinuatus,  work  of,  fig.  26,  p.  259. 
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Aphis  persicie-niger,  sensorj-  ])its   on   antenna;, 
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organ  of  smell,  fig.  11,  O,  p.  35. 
Carnation  twitter,  fig.  28,  p.  264. 
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Cockroach,  sensory  organ,  fig.  10.  A,  p.  34. 
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Corymbites,  antenna,  fig.  12,  b,  p.  :!7. 
Cotton-boll   weevil,    map    showing    di.stribution, 

fig.  31,  p.  301. 
Crambus  topiarius,  fig.  1,  p.  1. 
CjTtoneura  cresia,  adult,  larvi,  fig.  32,  p.  339. 
Dendroides,  antenna,  fig.  12,  e,  p.  37. 
Diagram  of  field  infested  with  chinch  bug,  flg.  18, 

p.  141. 
Dineutes,  antenna,  flg.  12,  /,  p.  37. 
Drosophila  flaveola,  flg.  40,  p.  382. 
Entedon  epigonus,  flg.  30,  p.  356. 
Hippelates  fiavipes,  fig.  37,  p.  374. 
Hippelates  plebejus,  flg.  38,  p.  376. 
Hylesinus  sericeus,  work  of  fig.  25,  p.  254. 
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Leucode.smia  typica,  flg.  46,  p.  402. 

Ludius,  antenna   flg.  12,  «,  p.  37. 

Machine  for  de.struction  of  in.sects  in  mills,  flg. 

27,  p.  263. 
Macrostola  lutea,  fig.  33,  j).  340. 
May  beetle,  organ  of  smell,  flg.  11,  .B,  p.  35. 
Meconema,  auditory  apparatus,  fig.  10,  F,  p.  34. 
Melolontha,  organs  of  smell,  flg.  10,  0,  p.  34. 
Mj-nnicaruginodis,  .sensory  organ,  flg.  11,  /,  p.  35. 
Kicobium  hirtum,  flg.  44,  p.  396. 
Papilio    turnus    var.    glaucns,    aberrant   adult, 

upper  surface,  fig.  15,  p.  45;  under  surface,  fig. 
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Pegomyia  vicina,  fig.  39,  p.  380. 
Perla,  sensory  organ,  fig,  10,  I),  c,  p.  34. 
Phengodes,  antenna  of  male,  flg.  13,  p.  38. 
Philodendron  sp.,  inflorescence  of,  flg.  33,  p.  340. 
Phyllcecus  flaviventris,  egg,  work  of  female,  flg. 

42,  p.  388 ;  larva,  fig.  43,  p.  389. 
PhyllotretaarmoracicB,  flg.  47,  p.  405. 
Phytomyza  chrysanthemi,  fig.  45,  p.  399. 
Prionocyphon,  antenna,  flg.  12,  c,  p.  37. 
Prospalta  murtfeldtii,  female,  fig.  2,  p.  6. 
Pseudococcus  aceris,  insects  on  leaf  and  bark,  flg. 

23,  p.  235;  adult  female,  adult  male,  young  larva, 

fig.  24,  p.  237. 
Sarcopsylla  gallinacea,  male,  flg.  8,  p.  23;  female, 

flg.  9,  p.  24. 
Schistocerca  amerlcana,  adult,  fig.  19,  p.  220;  first, 

second,  and  third  stage,  flg.  20,  p.  221 ;  fourth 

stage,  fig.  21,  p.  222;  flfth  stage,  flg.  22,  p.  223. 
Sciara  tritici,  fig.  48,  p.  407. 
Sensory  organs  in  insects,  flg.  10,  p.  34,  and  fig. 

11,  p.  35. 
Telea  polyphemus,  antenna  of  male,  fig.  14,  «,  p. 

40. 
Termes  flavipes,  sensory  organs,  flg.  11,  D,  p.  35. 
Termes,  sensory  organ,  flg.  11,  H,  p.  35. 
Trypeta  fratria,  flg.  41,  p.  383. 
Uranotes  melinus,  fig.  35,  p.  354. 
Vespa,  organ  of  smell,  fig.  11,  C,  p.  35. 
Vespa  vulgaris,  organ  of  taste,  fig.  11,  E,  p.  35. 
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Absintliiiim  sji.,  dry,  Sitodrepa  i>aiiicea  attacking, 
32. 

Acalj-pha  virginica,  food-))laut  of  Ai>liis  gossyi)ii, 
314. 

Aconite.     (See  Aconituni.) 

Aconitum  napellus,  dry,  Silvanius  advena attack- 
ing, 32. 
Silvanus  sp.  attacking,  32. 
Sitodrepa  panicea  attacking,  31,  32. 

Agaricns  ulmarius,  following  attacks  of  insects, 
136. 

Alder,  food-plant  of  Cryptorbyncbus  lapatbi.  360. 

Alfalfa,  Agrotis  introferens  on,  143. 

Allium  porrum,  Tbrips  tabaci  on,  394. 

Almond  meal,  Silvanus  snrinamensis  attacking, 
32. 

Aloe  socratina,  dry,  Lepiauia  saccbarina  attack- 
ing, 32. 

Altba»a  officinalis,  dry.  Sitodrepa  panicea  attack- 
ing, 32. 
ro.sea,  Nematoueura  malvacearum  on,  251. 

Aniaranthus,  food-plant  of  Apbis  gos.sypii,  313. 

Aiiipelopsis,  Ampeloglypter  ater  on,  387. 
Ampeloglypter  crenatus  on,  387. 
Madarus  iindulatus  on,  387. 

Amygdala  dulcis,  meal,  Silvanus  .surinauieiisis  at 
tacking,  32. 

Aniseseed,  dry,  Sitodrepa  panicea  attacking,  32.  - 

Antbylli.s  vulneraria,  mined  by  Drosophila  tla- 
veola,  381. 

Apium  petroselinuni,  dry,  Tenebrio  obscurus  at- 
tacking, 32. 

Apple,  blossoms   injured  by  Anouiala  uudulata, 
386. 
Brocbyniena  annulataon,  47. 
Scbi.stocerca  amcricaua  damaging.  223,  429. 

Apocynum  cannabinum,  dry,  Sitodrepa  panicea 
attacking,  31. 

Apricot,  infested  by  Euthrips  occidentalis,  392. 
Metacbroma  luridum  on,  430. 

Aralia,  infested  by  lleliothrips  costri,  391. 

Araugiaalbens,  motb-catcbing  plant,  208. 

Archangelica,  mined  by  Trypeta  beraclei,  384. 

Areca  lutescens,  coccid  on,  173. 

Aroid  plant,  fertilization  of,  by  Jlacrostola  lutea, 
340. 

Arum  tripbyllum,  dry,  Sitodrepa  panicea  attack- 
ing, 32. 

Atropa  belladonna,  dry,  Sitodrepa paniceaattack- 
ing,  32. 

Azalea  nudiflora,  Eriocoicus  azalea'  on,  52. 
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JJamboo,  steins  infested  by  Diuoderus  bifoveola- 

tns,  327. 
Bean,  Antbom3-ia  angustifrons  on,  205. 

Apbis  gossypii  attacking,  314. 

Phorbia  fnsciceps,  429. 

Spermopbagus  pectoralis  infesting,  328. 

Uranotes  melinus  on,  354. 
Beecb,  Agrilus  damage  to,  198. 

water,  Cortbylus  punctatissimus  injuring,  145. 
Beet,  leaves  mined  by  Antbomyians,  379. 
Belladonna,  dry,  Sitodrepa  panicea  attacking,  32. 
"  lUrds-eye  poplar,"  di;e  to  woodpeckers,  147. 
lilackberry,  Lecauium  on,  29. 
Blanket  flower  attacked  by  Tbrips  tabaci,  394. 
Blue  flag,  dry,  Sitodrepa  panicea  attacking,  31. 
l?urcIock,  attacked  by  Apliis  gossy])ii,  313. 
Button-weed,  attacked  by  Apbis  gossypii,  314. 

C. 

Cabbage,  attacked  by  Phyllotreta  vittata,  406. 

Erycus  puncticollis  damaging,  206. 

Listronotus  appendiculatus  injuring,  206. 

mined  by  Drosopbila  graminuni,  382. 

Pborbia  fusciceps  on,  429. 

Tbrips  tabaci  injuring,  394. 
Cactus,  Dactylopius  virgatus  ou,  430. 
Canaigre,  Gastroidea  injuring,  386. 
Cbina-ball,  barnacle  scale  ou,  280. 
Chrysantbemum    frutescens,    Pbytomyza    cbry- 
.santhemi  on,  399. 

infested  by  Heliothrips  ce-stri,  391. 

Pbytomyza  I'brysanthemi  mining,  399. 
Cineraria,  Pbytomyza  cbrysantbemi   attacking, 

399. 
Cinquefoil,  attacked  by  Tbrips  tabaci.  394. 
Claviceps  purpurea,  powdered,  Lasioderma  serri- 

come  attacking,  32. 
Cleomella   angustifolia,    harlequin    cabbage-bug 

on,  279. 
Clover,  damage  to,  in  Michigan,  273. 
Cochlearia  otficinalis,  Drosopbila  flaveola  on,  381. 
Coffea    arabica,     powdered,    Sitodrepa     panicea 

attacking,  32. 
Comfrey,  dry,  Sitodrepa  panicea  attacking,  31. 
Convolvulus,  Aphis  gossypii  on,  314. 
Corn,  Chffitopsis  a?nea  injuring,  352. 

Crambus  zeellus  injuring,  54. 

Schistocerca  americana  damaging,  223,  429. 
Coruus  florida,  Agrilus  damage  to,  198. 
Cotton,  Apbis  gossypii  attacking,  310, 312,  314. 

Heliothrips  cestri  infesting,  391. 
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Cottou,  insects  found  on,  25-31,  240-247,  320-326. 

only  food-plant  of  boll  weevil,  297. 
Cottonwood,  Ceresa  and  Oberea  on,  9. 

Lina  scripta  on,  53. 

Prosopbora  n.  sp.  on,  275. 
Cramp,  powdered,  Anthrenus  variusattackiug,  32. 
Cranberry,  Crambus  topiarius  on,  1. 
Cri-ss,  attacked  by  Pbyllotreta  vittata,  4<l(). 
Cucumber,  iiyured  by  Tbrips  tabaci,  394. 
Apbis  cucumeri.s,  312. 
Currant,  Hippodamia  convergens  on,  429. 

Phyll(Bcu,s  flaviventris  on,  387. 

Podabru.s  come.s  on,  429. 

PiEcllocapsu.'i  liueatus  on,  204. 
Candytuft,  attacked  by  Thrips  tabaci,  394. 
Cantaloupes,  injured  by  Aphis  gossypii,  312. 
Capsella  bursa-pastoris,  attacked  by  Aphis  gos- 
sypii, 313. 
Carrot,  Ligyrus  gibbosus  depredating  on,  206. 
Cassia,  food-plant  of  Callidryas  eubule,  324. 
Cassia  acutifolia,  powdered,  Ptinus  brunneus  at- 
tacking, 32. 
Catalpa,  Cecidomyia  injuring,  137. 
Catnip,  attacked  by  Thrips  tabaci,  394. 
Cat-tail,  supposed  food-plant  of  Erycus  puncti- 

collis,  206. 
Celery,  mined  by  Trypeta  heraclei,  384. 
Celti.s  occidentalis,  food-plant  of  Hypatus  baeb- 

mani,  357. 
Cercis  canadensis,  Anthonomus  signatus  on,  16. 
Cereals,  attacked  bj-  Ch«topsis  tenea,  352. 
Cestrum  nocturnum,  Heliothripscestri  on,  390. 
Charlock,  attacked  by  Pbyllotreta  vittata,  406. 
Chenopodium  album,    food-plant   of  Aphis  gos- 
sypii, 313. 

mined  by  Drosophila  grammum,  382. 

anthelminthicum,  food-plant  of  Aphis  gossy- 
pii, 313. 
Cherry,  Adimonia  cavicollis  on,  200. 

Notoxus  anchora  eating,  200. 

Schistocerca  americana  damaging,  223,  429. 
Chestnut,  food-plant  of  Anthaxia  quercata,  385. 

Agrilus  bilineatua  injuring,  145. 

Metachroma  luridum  on,  430. 
Chickweed,  food-plant  of  Aphis  gossypii,  313. 
Clover,  red,  attacked  by  Aphis  gossypii,  314. 


D. 


Dandelion,  attacked  by  Aphis  gossypii,  313. 
Daphne   mezereum,  powdered,  Lepisma 

rina  attacking,  32. 
Datura  stramonium,   drj',    Sitodrepa  panicea  at- 
tacking, 32. 
Dewberry,  strawberry  weevil  on,  16. 
Diodia  teres,  food-plant  of  Aphis  gossypii,  314. 
Dock,  attacked  by  Apliis  gossypii,  313. 
Dogbane,  dry,  Sitodrepa  paiiicta  at  tacking,  31. 
Dogwood,  food-])laut  of  A])liis  i;nssypii,  314. 

Corthylus  punctati.ssiiiius  iujuiiug,  145. 
Dracaena,  Heliothrips  cestri  on,  390. 

Heliothrips  draca^ni  on,  391. 

E. 

Elm,  white,  injured  by  Oucideres  cingulata,  345. 
Entoniiiphtliora  sphicrosperma   vs.  Phytonomus 
punctatus,  203. 


Ergot,  powdered,   Lasioderma  serricorne  attack- 
ing, 32. 
Eupatorium,  Phytomyza  chrysanthemi  on,  399. 


Ferula  sumbul,  dry,  Ptinus  brunneus  attacking, 
32. 
Sitodrepa  panicea  attacking,  32. 
Feverfew,  Phytomyza  chrysanthemi  on,  400. 
Ficus  elastica,  infested  by  Heliothrips  cestri,  391. 
grandifiora,   infested  by  Heliothrips  cestri, 
391. 
Four-o'clock,  attacked  by  Thrips  tabaci,  394. 
Fragaria  indica,  attacked  by  Aphis  gossypii,  314. 


Gardenia,  infested  by  Heliothrips  cestri,  391. 
Geum  rivale  (or  album),  Byturus  unicolor  on,  204. 
Ginger,  dry,  Sitodrepa  panicea  attacking,  32. 
Gin.seng,  dry,  Silvanus  sp.  attacking,  32. 
Golden  seal,  dry,  Atropos  divinatoria  attacking, 

32. 
Goodenia  ovata,  Icerya  iegyptiaca  on,  51. 
Grape,  Aspidiotus  uvas  on,  53. 

coleopterous  enemies  of,  art,  384. 

Fidia  viticida  on,  48. 

Heliothrips  cestri  infesting,  391. 
Grain,  infested  by  Dinoderus  truncatus,  327. 
Grease- wood,  Pezotettix  chenopodii  on,  41. 
Ground  ivy,  attacked  by  Aphis  gossypii,  314. 
Gum,  black,  Corthylus  punctatissimus  injuring, 
145. 

H. 

Hakea  gibbosa,  Icerya  roste  on,  51. 

Hamamelis    virginica,    dry     Sitodrepa     panicea 

attacking,  32. 
Hazel,  Corthylus  ]iunitatissiuiu3  injuring,  145. 
Heal-all,  attacked  l,y  Tliiips  tabaci,  394. 
Henbane,  dry,  Atmiios  divinatoria  and  Silvanus 

sp.  attacking,  32. 
Heracleum,  mined  by  Trypeta  heraclei,  384. 
Hesperis  attacked  by  Pbyllotreta  vittata,  406. 
Hollyhock,  Nematoueuramalvacearum  on,  252. 
Hop,  attacked  by  Aphis  gossypii,  314. 
Horse  nettle,  food-plant  of  Anthonomus  nigrinus, 

351. 
Horse-radish,  Pbyllotreta  armoraciiB   attacking, 

405. 
Pbyllotreta  vittata  attacking,  406. 
Humulus  lupulus,  food-plant  of  Aphis  gossypii, 

314. 
Hydrangea,  infested  by  Heliothrips  cestri,  391. 
Hydrastis  canadensis,  dry,  Atropos  divinatoria 

attacking,  32. 
Hyosoyamus    niger,    dry,    Atropos     divinatoria 

attacking,  32. 
Silvanus  sp.  attacking,  32. 

I. 

Indian  turnip,  dry,  Sitodrepa  panicea  attacking, 

32. 
Iris,  Mononychus  vulpeculus  destroying,  201. 
versicolor,  dry,  Sitodrepa  panicea  attacking. 


31. 
Ironwood,  Corthylus  i)uuctatissimu8  inj 


.145. 
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Jaborandi,  powdered,  Ptinus  bnmneus  attacking, 

32. 
Juuiperus  8pha?rica,  infested  by  Diaspis  carueli, 

360. 

L. 

Lappa  major,  food-plant  of  Aphis  gossypii,  313. 
Laurel  oak,  Rhizocoeciis  qnercus  on,  53. 
Leek,  Tbrips  tabaci  on,  394. 
Lepidium,  attacked  by  Phyllotreta  vittata,  406. 

virginicuni,  food-plant  of  Aphis  gossypii,  313. 
Ligusticuni,  leaves  mined  by  Trypeta  heraelei,  384. 
Locust,  Oikecicns  towu.sendi  on,  210. 
Loquat,  a  food-plant  of  the  San  Jose  scale,  360. 
Lychnis  githago,  mined  by  Dros(ij)hila  graminum, 


M. 


Mallow,  a  food-plaut  of  Aphis  gossypii,  314. 
Malva  rotundifolia,  food-plant  of  Aphis  gossypii, 

314. 
Maple,  sugar,  Corthyliis  punctatissimus  injuring, 

145. 
Marguerite,  mined  by  Pbytomyza  chrysanthemi, 

399. 
Marshmallow,  dry,  Sitodrepa  panicea  attacking^ 

32. 
Matthiola,  attacked  by  Phyllotreta  vittata,  406. 
Melon,  louse  injuring,  195. 

Tbrips  tabaci  attacking,  394. 
Mesereum,  dry.  Lcpishiasaccharina  attacking,  32. 
Mignonette,  attacked  by  Tbrips  tabaci,  394. 
Morning  glory,  attacked  by  Aphis  gossypii,  314. 
Mnskmelons,  injured  by  Aphis  cucumeris.  311. 
MuHtard,  attacked  by  Phyllotreta  vittata,  406. 
hedge  Phorbia  fusciceps  on,  429. 


N. 


Nasturtium,  attacked  by  Thrips  tabaci,  394. 

armoracia,  injured  by  Phyllotreta  arnioraciaj, 

405. 
palustre,  food-plant  of  Phyllotreta  armoracia?, 
405. 
Nepeta  glechoma,  a  food-plant  of  Aphis  gossypii. 
314. 

O 

Oak,  injured  by  Agrilus  bilineatus,  145. 

probable  food-plaut  of  Anthaxia  quercata,  385. 
Oats,  attacked  by  Cba.'topsis  a'uea,  352. 
Onion,  Limothrips  tritici  injuring,  206. 

Phorbia  fusciceps  on,  429. 

Thrips  tabaci  on,  393,  394,  395. 
Orange   Aphis  gossypii,  attacking,  314. 

Euthrips  occidentalis,  infesting,  392. 

Siphonophora  citrifolii  attacking,  310,  312. 
Osage  orange,  infested  by  Lecaniuni  pruiuosum, 
360. 


Palm,  infested  by  Aspidiotus  hcus,  300. 

Panax  quinquefolium,  dry,  Silvanus  sp.  attack- 
ing, 32. 

Papaver  nudicaule,  injured  by  DiplosiB  cauli- 
cola,  401. 


Parsley,  infested  by  Thrips  tabaci,  394. 

dry,  Tenebrio  obscurus  attacking.  32. 
Parsnip,  mined  by  Trypeia  fratria,  383. 
Pea,  Brochymena  annulata  on,  47. 
Peach,  damaged  by  Schistocerca  americana,  224. 

Leptoglossus  pbyllopus  on,  430. 

Metachroma  luridum  on,  430. 
Pear,  Agrilus  sinuatus  on,  art.,  258-260. 

Anomala  iiudnlata  injuring,  386. 

Aphis  gossypii  attacking,  314. 

insects  injurious  to,  186-191. 

Metachroma  luridum  on,  430. 

Phytoptus  n.  sp.  on,  198. 
Pea,  mined  by  Drosophila  flaveola,  381. 
Pecan,  Jletachroma  luridum  damaging,  430. 
Peppergrass,  food-plant  of  Aphis  gossyjiii,  313. 
Phaseolus  nanus,  attacked  by  Aphis  gossypii,  314. 
Philodendron,  fertilized  by  Macrostola  lutea,  340. 
Phcenix,  infested  by  Heliothrijis  cestri,  391. 
Phytolacca  decandra,  dry,  Paromalus  on,  32. 
Picea  engelmanni,  list  of  ScolytidiB  on,  255. 
Pigweed,  food-plant  of  Aphis  gossypii,  313. 
Pilocarpus  ninnatifolia,  powdered,  Ptinus  bruu- 

"  neus  attacking,  32. 
Pimpinella  anisum,  dry,  Sitodrepa  panicea  attack- 
ing. 32. 
Pine,  Hylesinus  sericeus  on,  254. 
Plantago  virginica,  attacked  by  Aphis  gossypii, 

313. 
Plantain,  attacked  by  Aphis  gossypii,  313. 
Plum,  Aspidiotus  howardi  on,  360. 

Brochymena  annulata  on,  280. 

Leptoglossus  pbyllopus  on. 

Pulvinaria  psidii  on,  426. 
Poison  oak,  roots  infested  by  Uecidomyia  rhois, 

348. 
Poke,  powdered,  Paromalus  sp.  attacking,  32. 
Polygala  senega,  dry,  Silvanus  sp.  attacking,  32. 
Poplar,  yellow,  insects  in  wood  of,  150. 
Poppy,  injured  by  Diplosis  caulicola,  401. 
Populus  mouilifera,  Ceresa  bubalus  on,  9. 
Oberea  schaumii  damaging,  9. 

quadridentata,  Agrilus  damage  to,  198. 
Portulaca  oleracea,  attacked  by  Aphis  gossypii, 

313. 
Potato,  Anthononuis  nigrinus  attacking,  350. 

Euthrips  occidentalis  injuring.  392. 
Ptychospcrnia  cuuningbaraiaua,  coccid  on,  173. 
Purslane,  attacked  by  Aphis  gossypii,  313. 


Q- 


Quercus  laurifolia,  Khizococcus  qucrcus  on,  53. 

P. 

Radish,  attacked  by  Phyllotreta  vittata,  406. 

leaf  miner  on,  381. 

Phorbia  fusciceps  on,  429. 
Raspberry,  dipteron  girdling,  199. 

strawberry  weevil  injuring,  17. 
Red-bud,  strawberry  weevil  on,  16. 
Rhapis  humilis,  coccid  on,  m.,  173. 
Rhus    toxicodendron,     infested    by    Cecidomyia 

rliois,  348. 
Richardia    inthiopica,    attacked    by  Heliothrips 
cestri,  391. 
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Roots,  varions  dried,  infested  by  Lyctus  brunneus. 

328. 
Rose.s,  injured  by  Hoplia  callipyge,  386. 
Rubus  eauadensis,  Anthouomiis  signatus  iufest- 

ing,  17. 
Rudbeckia,  attacked  by  Tbrips  tabaci,  394. 
Rumex,  Crainbus  .ipji.  on,  2. 

crispiis,  food-plant  of  Aphis  gossypii,  313. 
hj-menosepalus  injured   by    Gaatroidea   for- 

mosa,  386. 
mined  by  Trypeta  beraclei,  384. 

S. 

Sassafra.s,   Cortbylus    punctati.ssimus    injuring, 

145. 
Senega,  dry,  Silvanus  sp.  attacking,  32. 
Senna,  powdered,  Ptinus  brunneus  attacking,  32. 
Sbade  trees,  alfected  by  gas,  150. 
Shepherds  purse,  food-plant  of  Aphis  go.ssypii, 
313. 
attacked  by  Phyllotreta  vittata,  406. 
Silene  armeria,  mined  by  Drosophila  graminum, 

382. 
Socatrine  aloes,  dry,  Lepisma  saccbarina  attack- 
ing, 32. 
Solanum  carolinense,  food-plant  of  Antlionomus 

nigrinus,  350. 
Spartina,  Ripersia  maritima  on,  43. 
Spinach,  attacked  by  Aphis  gossypii,  314. 
Spinacia  oleracea,  food-plant  of  Aphis  gossypii, 

314. 
Sporotrichum  globuliferuni,  against  chinch  bug."*, 

experiments  with,  140. 
Spruce,  Hylesinus  sericeus  on,  254,  255. 
Squash,  attacked  by  Tbrips  tabaci,  394. 
supposed  injury  by  Cyrloneura,  338. 
Stellaria  media,  food-plant  of  Aphis  gossypii,  313. 

mined  by  Drosophila  graminum,  382. 
Stone-crop,  attacked  by  Tbrips  tabaci,  394. 
Strawberry  Aphis  forbesi,  attacking,  311,312. 
Ai)his  gossypii  attacking,  314. 
Barypithcs  pellucidus  on,  430. 
Diplotaxis  harperi  injuring,  199. 
Indian,  food-plan   of  Aphis  gossypii,  314. 
possibly  injured  by  Phyllotreta  vittata,  406. 
Sugar-cane,  Icerya  saccbar'  on,  430 

injured  by  Chajtopsi    a!nea,  352 
Sunflower,  Ligyrus  gibbosut-  depredating  on,  206. 
Supple-jack,  injured  by  Lyctus  unipunctatas  328. 
Symphytum    officinale,    dry,   Sitodrepa   panicea 

attacking,  31. 
Sweet  clover,  attacked  by  Tbrips  tabaci,  394. 


Tamarind,  food-plant  of  Calandra  linearis,  331. 

Tansy,  Pbytoniyza  chrysanthenii  on,  399. 

Taraxacum  dens-leonis,  food-plant  of  Aphis  gos- 
sypii, 313. 

Thorn-apple,  dry,  Sitodrepa  panicea  attacking,  32. 

Three-seeded  mercury,  food-plant  of  Aphis  gos- 
sypii, 314. 

Trifoliiun  pratense,  attacked  bv  Aphis  gossypii, 
314. 
Dactylopius  trifolii  on,  171. 

Tropajolum    canariense,    mined    by   Drosophila 
flaveola,  381. 

Tubers,  edible,  infested  by  Dinoderus  trimcatus, 
327. 

Tulip,  cerambycid  on,  150. 

wood  damaged  by  woodpeckers,  146. 

Turnip,  Drosophila  on,  381,  382. 

Phyllotreta  vittata  attacking,  406. 
Thrips  tabaci  on,  394. 

Typha  latifolia,  supposed  lood-plaut  of  Erycus 
puncticollis,  206. 


Viburnum    prunifolium,    powdered,    Anthrenu* 

varius  attacking,  32. 
Viscaria  oculata,  Drosophila  graminum  on,  382. 


"Walnut,  cerambycid  damaging,  147. 

Schistocerca  americana  injuring,  224. 

Japan,  Metachroma  luridum  on,  430. 
Watermelon,  destroyed  by  Aphis  citrulli,  311. 
Wheat,  Agrotis  introferens  on,  143. 

Chffitopsis  ienea  injuring,  352. 

Lachnosterna  cribrosa  injuring,  360. 

Sciara  tritici  injuring,  407. 
Willow,  Brochymena  annulata  on,  48. 

food-plant  of  Cryptorhynchus  lapathi,   360, 
430. 

ozier,  Lina  scripta  injuring,  53. 
Witch-hazel,  dry,  Sitodrepa  panicea  attacking,  32. 
Woruiseed,  food-plant  of  Aphis  gossypii,  313. 
Wormwood,  dry,  Sitodrepa  panicea  attacking,  32. 


Zingiber  officinale,  dry,  Sitodrepa  panicea  attack- 
ing, 32. 


18301— Ko.  5- 


-6 


GENERAL    IISTDEX. 


A. 


Abbott's  bagworm,  damage  by,  270. 
Ablerus,  ii.  g.,  diagnosis,  7. 

clisiocampa',  parasite  of  Chionaspis  furfunis, 
description,  8. 
Aceropliagus  coccois  :=  Khopus  coccois,  239. 
Acridium  obscurum,  on  cotton,  26. 
Adalia  bii)unctata,  enemy  ofPsylla  pyricola,  180. 
Adimonia  cavicollis,  on  cherry  foliage,  200. 
Agitating  cricket,  on  cotton,  25. 
Agrilus  acutipeunis?  [r=8inuatus],  injurioius  to 
pear  in  New  Jersey,  189. 

biliueatus,  afl'eeting  oak  and  chestnut,  145. 

injury  to  various  trees  by,  198. 

red-uecked.    See  Agrilus  ruflcoUis. 

ruficollis,  on  dewberry  in  Ohio,  203. 

sinuatus,  on  pear,  art.,  258-260. 
_  protection  against,  260. 

?  sp.,  injuring  oak  twigs,  145. 
Agrotis  iutroferens,   new  enemy  of  alfalfa  and 
■wheat,  144. 

saucia,  as  an  army  worm,  415. 
Aletia  argillacea,  in  cotton  fields,  324. 
Aleyrodes  citri,  destroyed  by  frost,  282. 
in  Texas,  279. 

cotton,  numerous  on  cotton,  323. 

gossypii,  on  cotton,  27,  323. 

vaporarium,  in  Michigan,  174. 
Allorhina  mutabilis,  in  New  Mexico,  210. 
Allotria  brassica;,  in  New  Mexico,  209. 
Alypia  8-maculata,  in  New  York  parks,  m.,  137. 
American  locust,  damage  by,  art.,  220-229. 

in  Illinois,  429. 
Ammophila  gryphu.s,  on  cotton,  241. 

pictipeunis,  on  cotton,  241. 

vulgaris,  on  cotton,  241. 
Ampeloglypter  ator,  on  Ampelopsis,  387. 

crenatus,  on  grape  and  Ampelopsis,  387. 
Anabrus  simplex,  damage  by,  in  Idaho,  275. 

migration  of,  417. 
Anaphes  gracili.s,  bred  from  Sail  Jose  scale,  290. 
Anasa  tristis,  in  New  Mexico,  210. 
Anatis    15  punctata,    feeding    on    Pseudococcus 
aceris,  mm.,  239. 

ocellata,  an  older  name  for  15-punctata,  418. 
Animal  life  in  thermal  springs,  413. 
Anobium  bibliothecarum,  injurious  in  libraries, 

398. 
Anomala  binotata,  on  grape,  386. 

lucicola,  on  grape,  ref.,  38G. 

marginata,  on  grape,  ref.,  386. 

minnta,  ou  grape,  386. 

undulata,  on  yrape,  386. 
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Anomalon  pseudargiole,   i)arasitic  on  Uranotus, 

melinus,  355. 
Anomtea  laticlavia,  on  cotton,  247. 
Anopedias  sp.,  on  cotton,  242. 
Anthaxia    cyanella,    a    synonym   of    quercata, 
385. 
quercata,  in  grapevines,  385. 
Anthomyia  angustifrons,  on  bean,  205. 
Anthouomus  grandis,  in  Texas,  notes  273,  281,  art. 
295-309. 
early  stages  of,  296. 
extent  of  damage  by,  303. 
life  history  and  habits,  297. 
parasites  and  enemies  of,  299. 
original  home  of,  299. 
—     remedies  against,  304. 

nigrinus,  on  Solanum,  art.,  350-352. 
aignatus,  compared  with  nigrinus,  350. 
article  ou,  14-23. 
damage  by,  14, 15, 18. 
experiments  against,  20. 
— -     remedies  against,  19. 
Anthrenus  varius,  a  synonym  of  verbasci,  419. 
attacking  powdered  cramp  bark,  32. 
feeding  on  a  comb,  53. 
Antigaster  mirabilis,  ovipositing  in  eggs  of 

CEcanthus  fasciatus,  245. 
Ants,  intelligence  in,  423. 
on  cotton,  242. 
swarms  ol,  52,  280. 
Apatura  clyton,  Elachistus  sp.  bred  from,  280. 
Aphajuogaster  fulva,  enemy  of  Anthonomus  aig- 
natus, 16. 
Aphelinus   fuscipenuis  and   mytilaspidis,    para- 
sites of  the  San  Jose  scale,  289,  290. 
Aphides,  killed  by  heat.  111. 

stitr  spray  of  water  for,  1.37. 
Aphidius  lactucse,  parasite   of  Aphis   bnassicaa, 

148,153. 
Aphis  brassica),  Aphidius  lacluca!  reared  from, 
148. 
in  New  Mexico,  209. 
citrulli,  a  synonym  of  gossypii,  309. 
~-rucumeris,  a  synonym  of  gossypii,  309. 

bisulphide  of  carbon  against,  experuuents, 

109. 
in  West  Virginia,  150. 
forbesi,  probable  synonym  of  gossypii,  309. 
gossypii,  309-315,  323. 
description  of,  314. 
enemies  and  parasites,  315. 
food-plants  of,  313. 
Hemerobius  gossypii  attacking,  27. 
mali,  in  Idaho,  202. 
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Aphis    (Siphonopliora)    citrifolii    a    synonym   of 

gossypii,  309. 
Apion  sj).,  in  cotton  blossom.s,  247. 
Apple  aphis.     {See  Aphis  niali.  ) 
maggot,  in  North  Carolina,  279. 
thrips,  on  cotton,  27. 

•tree  tent-caterpillar,  communistic  cocoons  of, 
429. 
Argaa  americanus,  note  on,  417. 
Army  worm,  abundance  of,  279. 
in  1894,  localities  of,  269. 
in  New  Mexico,  210. 
Arsenate  of  lead,  experiments  with,  123. 
Arsenites  vs.  bees,  art.,  132-134. 
Artipus  floridanus,  injuring  grape  leaves,  3S7. 
Aspidiotiphagus  citrinus,   parasite  of  San  Jose 

scale,  290. 
Aspidiotus  ancylus,  in  New  Mexico,  210. 
fli-us,  in  a  Northern  greenhouse,  360. 
in  New  Mexico,  210. 
in  Texas,  279. 
furfurus=  Chionaspis  furfurus. 
gossypii,  synonym  of  Alej-rodes  gossypii,  323. 
howardi,  in  Illinois,  360. 
juglans-regifB,  in  New  Mexico,  211. 
pemiciosus,  in  Arizona,  359. 
Eastern  occurrences  of,  art.,  153-163. 
iu  Idaho,  202. 

in  New  Jersey,  art.,  163-167. 
in  Now  :Mexico,  209. 
on  ]o<iuat,  360. 
uv«,  resin  wash  against,  53. 
two  parasites  of,  art.,  5-8. 
zonatus,  preyed  upon  by  tits,  428. 
Asterodiaspis  quercicola,  exp'ts  against,  120. 

fed  upon  by  tits,  428. 
Atomosia  puella,  in  cotton  fields,  326. 

rutipes,  in  cotton  fields,  326. 
Atropos  divinatoria  ( ?)  attacking  drugs,  32, 
Attageuus  piceus,  in  Ohio,  207. 
Aulacizes  irrorata  feeding  on  cotton,  323. 
Australian  ladybirds,  in  California,  48. 

in  the  East,  364. 
Azalea  scale,  indigenous  (?),  52. 

B. 

Baccha  fascipennis,  enemy  of  Pseudococcus  aceris, 

m.,  239. 
Bagworm.  Chalcis  ovata  reared  from,  mm.,  280. 

subdued  iu  New  York  City  parks,  135. 
Baris  sp.,  in  cotton  blossoms,  247. 
Bark-lice  and  birds,  428. 
Bark-louse,    oyster-shell,    its     introduction     and 

spread,  333. 
Barnacle  scale,  in  Louisiana,  280. 
B  irypithes  pellucidus,  in  Massachu.setts,  430. 
Batrachidea  cristata,  on  cotton,  26. 
Bean  ladybird,  in  New  Mexico,  210. 

leaf-beetle,  in  southern  Ohio,  204. 
Bees  vs.  spraying  with  arsenites,  art.,  132-134. 
Beet-leaf  Pegomyia,  art.,  379-381. 
Beetles,   distribution  of  certain   imported,    art,, 

326-332. 
Bibliography    of    entomological    publications 

State  experiment  stations,  99-107. 


Bird-lice  as  niutualists,  278. 

Bisulphide    of   carbon,  a    home-made    cover   for 
fumigating  with,  355. 
as  an  insecticide,  art.,  108-110. 
discussion  of,  110-112. 
Blatta  orientalis  ( ?),  in  New  Mexico,  209. 
Blister-beetles,  in  New  Jersey,  196. 
Boll  worm  in  cotton  fields,  324. 
Bordeaux  mixture  and    kerosene  combinations, 
124, 128. 
kerosene  emulsion  and  Paris  green,  128. 
preparation  of,  126. 
Borers,  wire  netting  protection  against,  191. 
Bracon  honestor,  parasitic  on  Plodia  interpunc- 

tella,  428. 
Bran-arsenic  mash,  for  cutworm.s,  191,  198. 
Brochymena  annulata,  damage  by,  280. 
on  apple,  note,  47,  280. 
obscura,  in  New  Mexico,  211. 
Bruchophagus  a]).,  on  cotton,  245. 
Bruchus  fabai,  synonym  of  B.  obtectus,  419. 
obsoletus,  synonym  of  B.  obtectus,  419. 
pisi,  a  synonym  of  pisorum,  419. 
4-maculatus,  in  cotton  blossoms,  247. 
scutellaris,  a  synonym  of  chinensis,  419. 
Bryobia  pratensis,  in  New  Mexico,  211. 
Bud  moth,  introduced  in  Idaho,  202. 
Buifalo  gnat  in  Louisiana,  426. 
in  New  Mexico,  211. 
tree-hopper,  article  on,  8-14. 
Buteo  swainsoni,  feeding  on  Anabrus,  275. 
Butterflies,  a  remarkable  migration  of,  357. 
Butterfly  hunters,  in  the  Caribbees,  270. 
Byturus  unicolor,  on  Geum  rivale  or  album,  204. 


Cabbage  aphis.     (See  Aphis  brassicae.) 
CacoBciaargyrospila?,  in  New  Mexico,  211. 
Caecilius  mobilis,  on  cotton,  29. 
Calandra  graaaria,  in  New  Mexico,  209. 

linearis,  distribution  of,  331. 

oryz£e  =  oryza,  419. 

remotepunctata,  a  synonym  of  granaria,  419. 

rugicoUis,  distribution  of,  332. 
California  lime,  sulphur  and  salt  wash,  experi- 
ments against  the  San  Jose  scale,  373. 

winter  wash,   experiments  against  the  San 
Jose  scale,  294. 
Callidryas  eubule,  supposed  parent  of  boll  worm, 

324. 
Calocoris  rapidus,  feeding   on   cotton    blossoms, 

321. 
Caloptenns  bivittatus,  in  New  York,  274. 

femur-rubrum,  in  New  York,  274. 
Caraponotus  castaneus,  on  cotton,  242. 

melleus,  on  cotton,  242. 

pennsylvanicus,  on  cotton,  242. 
Canadian  wasp,,  on  cotton,  241. 
Canthon  viridis,  not  a  tumblebug,  359. 
Capsid,  swift,  feeding  on  cotton  blossoms,  321. 
Carnation  twitter,  notes  on,  204. 
Carolina  ilautis  on  cotton,  25. 
Carpocapsa  pomonella,  in  Idaho,  202. 
in  New  Mexico,  209. 
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"Casaidse,"  on  sweet  potatoes,  cbickens  against, 

195. 
Cathartns  advena,  correct  name  for  Silvanus  ad- 
vena,  419. 
gemellatus,  correct  name  for  Silvann.s  cassiaj 

and  quadricollis,  418. 
Catolaccns  antbonomi,  para.sitlc  on  Anthonomns 

nigrinus,  351. 
Catorama  sp.,  in  grape  canes,  387. 
Cecidomyia  rhois  n.  sp.,  description,  348. 

sp.,  ou  catalpa,  737. 
Cecidomjiid  that  lives  on  poison  oak,  art.,  348. 
Centipedes,  efifects  of  bito  of,  art.,  260-263. 
Centrinus  piciinuius,  in  cotton  blossoms,  247. 
Centrodora  elisiocamp{e  =  Alberus  clisiocami)iP,  6. 
Cerarabycid,  injuring  walnut,  147. 

on  tulip,  150. 
Cerapbron  basalis,  probably  parasitic  ou  Epidapus 

scabiei,  147. 
sp.,  on  cotton,  242. 
Ceresa  bubalus,  article  on,  8-14. 

remedies  against,  14. 
taurina,  notes  on,  11. 
Ceroplastes  cirripediformis,  in  Louisiana,  280. 
Cerotoma  caniinea,  in  southern  Ohio,  204. 
Cbffitopsis  a?nea,  art.,  352-354. 
Chalcis  ovata,  bred  from  bagworm,  mm.,  280. 

on  cotton,  245. 
Chalcodermiis  seneus,  parasites  of,  mm.,  280. 
Chalybion  cceruleum,  on  cotton,  241. 
Charwas  graminis,  abundant  in  Scotland,  269. 
Cbariessa  pilosa,  in  grapevines,  385. 
Cbariesterus  antennator,  feeding  ou  cotton,  320. 
Chauliognathus  marginatus,  on  cotton  blossoms, 

247. 
pennsylvanicus,  on  cotton  blossoms,  247. 
Chelonia  villica,  hairs  of,  276. 
Chelonua     electus,    reared     fruni    l('i)idopterous 

larva,  mm.,  280. 

texanus,  on  cotton,  243. 
Chermes  pinicorticis,  treatment  of,  137. 
Chestnut  timber-worm,  iu   AVest  Virginia,   140, 

152. 
Chicken  tick,  note  on,  417. 

Chilocorus  bivuluerus,  feeding  on  cotton  aphis, 
247. 

feeding  on  Pseudococcns  aceris,  239. 
Chiloneurus  diasi))dinaruin,  n.  sp.,  descr.,  256. 
Chinch  bug,  bacteriological  experiments  against, 
140. 

false,  feeding  on  cotton  blossoms,  321. 

hibernation  of,  art.,  232-234. 

homo  of,  420. 

in  1894,  note,  218;  art.,  230-232. 
Chinch  bugs  and  rainfall,  note,  50. 
Chionaspis  euonymi,  kerosene  emulsion  against, 

120. 
furfurus,  abundant  in  Kew  Jersey,  186. 

experiments  against,  121. 

notes  on,  5. 
spartiniE,  maritime  coccid,  43. 
Chlorion  ccerukMim,  on  cotton,  241. 
Chloroueura,  feeding  on  cotton,  323. 
Chortophila  be-tarum,  mining  leaves  of  beets,  379. 
ChriBSo  sp.,  Zatypota  sp.,  parasitic  on,  279. 


Clirysopa  albicomis,  on  cotton,  28. 
attenuata,  on  cotton,  28. 

Perilampus  hyalinus  bred  from,  245. 
lineaticornis,  on  cotton,  28. 
nigricornis,  on  cotton,  28. 
oculata,  enemy  of  I'sylla  jiyricola,  180. 
life-history  of,  181. 
on  cotton,  28. 

Otaeustes  atriceps  and  O.  chrysopa;  reared 
from,  244. 
Cbrysopophagus   conipressicornis,  sp.  n.,  descr., 
246. 
g.  n.,  diagnosis,  245. 
Cicada  chimneys,  276, 424. 

periodical.    (See  Cicada  septendecim,  192.) 
tibicen  vs.  sparrows,  m.,  19.5, 197. 
Cicadula  4-lineata,  feeding  on  cotton,  323. 

G-punctata,  feeding  on  cotton,  323. 
CicindelaC-punctata,  in  cotton  fields.  246. 
Cillajus  linearis,  in  aroid  Howers,  345. 
Cimex  inodorus,  in  Kew  Mexico,  210. 

lectularius,  in  New  Mexico,  210. 
Clisiocanipa  americana,  communistic  cocoons  of, 

429. 
Clover  leaf  weevil,  in  Michigan,  197. 
in  Xew  Jersey,  196. 
in  Ohio,  203.  ' 
in  West  Virginia,  148. 
Coccid.T,  maritime  species,  art.,  42-44. 
Coccids,  on  sugar  cane  and  guava  in  Mauritius, 

430. 
Coccinella  9-notata,  feeding  on  cotton  aphis,  247. 
Coccophagus  aurantii  — Prospalta  niurtfeldtii.  7. 
Coccotrypes  dactyliperda,  distribution  of,  332. 
Coccus  halophilus,  note  on,  43. 

harrisii  =  Chionaspis  furfurus,  5. 
zostera',  note  on,  43. 
Cockroaches,  destroyed  by  frost,  281. 

migration  of,  art.,  349. 
Codling  moth,  double-broodedneas  of,  217,  art., 
248-251. 
in  Australia,  416. 
in  Idaho,  202. 
in  New  Mexico,  209. 
('<elopa  frigida,  in  seaweed,  54. 
Colaspidia  flavida,  on  cotton,  247. 
Colaspis  trislis,  a  synonym  of  Kodonota  puucti- 

coUis,  419. 
Coleopterous  enemies  of  the  grape-vine,  art.,  384- 

387. 
Columbian    bark-beetle.     (.See  Corthylus  colum- 

bianus.) 
Common  mud-dauber,  on  cotton,  241. 
Cone-headed  locust,  on  cotton,  26. 
Conocephalus  obtusus,  on  cotton,  26. 
(   Coreid    Hat-horned,  feeding  on  cotton,  320. 
i   Corn  (ear)  worm,  in  New  Mexico,  210. 
Corthylus  columbianus,  notes  on,  146. 

punctatissimus,  trees  injured  by,  145. 
Coruco  iu  Kew  Mexico,  210. 
Cotton  aphis,  description  of,  314. 
enemies  and  parasites  of.  315. 
food-plants  of,  313. 
on  cotton,  323. 
I  boll  weevil,  early  stages  of,  296. 

I  extent  of  damage  in  Texas,  303. 
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Cotton-boll  weevil,  in  Texas,  mistakes  about,  362 ; 
report  on,  art.,  295-309. 
life-history  and  habits,  297. 
note  on,  281. 
original  home  of,  299. 
parasites  and  enemies  of,  299. 
remedies  against,  304. 
cutworm,  feeding  on  cotton,  324. 
insects,  found  in  Mississippi,  notes  on,  art's., 

25-29,  240-247,  320-326. 
lacewing,  note  on,  27. 
or  melon  plant-louse,  art.,  309-315. 
worm,  in  cottou  fields,  324. 
destroyed  by  Sinca  diadema,  321. 
question  in  1894,  art.,  315-320. 
Cottonwood  leaf  beetle,  in  New  York,  note,  53. 
Crambus  topiarius,  article  on,  1-5. 

zeellus,  in  cornfields,  54. 
Cranberry  girdler,  article  on,  1-5. 

submergence  against,  3. 
Cratotechus  brevicapitatus,  parasitic  on   Siero- 

donta  bilineata,  mm.,  280. 
Crepidodera  ruflpes,  attacking  grape  buds,  384. 
Cricket,  Western,  in  Utah,  274. 
Crickets,  species  of,  on  cotton,  25. 
Cryphalusintricatus,  onPiceaengelmanni,  m.,  2."i.i. 
jalappw,  distribution  of,  332. 
striatulus,  on  Picea  engelmanni,  m.,  255. 
Cryptocephalua  calidus,  on  cotton,  247. 

spread  of,  360,  430. 
Cucumber  beetle,  twelve-spotted,  in  New  Mex- 
ico, 210. 
Currant  stem  girdler,  art.,  387-390. 
Cutworms  and  army-worm  habit,  415. 

bran-arsenite  mash  against,  191. 
Cyllene  picta,  indications  of  fall  emergence,  146. 
Cyrtoneuracccsia,  an  injurious  insect,  art.,  338,  339. 

stabulans,  reported  bred  from  onions,  339. 
Cyrtoxipha  gundlachi,  on  cotton,  25. 

D. 
Dactylopius  citri,  in  New  Mexico,  210. 
destructor,  biology  of,  168. 
longifllis,  biology  of,  170. 
trifolii  =  Coccus  trifolii,  172. 
virgatus  on  cactus,  430. 
Dakruma  coccidivora  attacked  by  Leucodesmia 
typica,  402. 
?,  feeding  on  Lecanium  scale,  148. 
preying  on  Lecanium  tulipifera;,  403. 
Death  web  of  young  trout,  note,  50. 
Dendroctonus  rufipennis,  on  Picea  engelmanni, 

m.,255. 
Diabrotica  12-punctata,  in  New  Mexico,  210. 
on  cotton,  247. 
vittata,  on  cotton,  247. 
Diaspis  carueli,  in  Massachusetts,  360. 
lanatus,  remedies  for,  116, 118, 119. 
rosiE,  in  Arizona,  360. 
Diedrocephala  flaviceps,  feeding  on  cotton,  322. 
versuta,  a  possible  host  of  Pipunculus  sub- 
virescens,  326. 
feeding  on  cutton.  323. 
Digger-wasps,  on  cotton,  241. 
Diloboderus  abderus,  injurious  to  pastures,  358. 
Dinoderus  bifoveolatus,  distribution  of,  327. 
brevis,  synonym  of  bifoveolatus,  327. 


Diogmites  platypterus,  in  cotton  fields,  326. 
Diplodus  luridus,  feeding  on  cotton  aphis,  322. 

socius,  feeding  on  cotton  aphis,  322. 
Diplosis  caulicola  injuring  Iceland  poppies,  401. 

pyrivora,  in  England,  274. 
Diplotaxis  harperi,  as  a  strawberry  pest,  199. 
Dipteron  raspberry  girdler  in  Michigan,  199,  201. 
Dipterous  insects  injurious  to  cultivated  flowers, 

art.,  399,  402. 
Division  of  entomology,  publications  of,  361. 
Divisional  observations,  credit  for,  364. 
Drosophila  ampelophila,  in  New  Mexico,  209. 

iiaveola,  mining  radish  leaves.  381. 

graminum  bred  from  cabbage,  382, 

larvje  in  mince-meat,  360. 

pallida,  synonym  of  D.  flaveola,  382. 

?  sp.,in  butter,  279. 


Echocerus  analis,  distribution  of,  331, 
cornutus,  distribution  of,  330. 
curvicornis,  distribution  of,  331. 
dentiger,  native  of  North  America,  331. 
maxillosus,  distribution  of,  330. 
recurvatus,  a  probable    synonym    of  curvi- 
cornis, 331. 
Ectobia  germanica,  migration  of,  349. 
Elachistus  sp.,  parasitic  on  Apatura  clyton,  ram., 

280. 
Elaphidion  villosum,  injuring  grape-vines,  364. 
Elasmocerus  terminatus,  in  grape-vines,  385. 
Elm  leaf-beetle,  in  New  York  City,  136. 
Encyrtus  niesograpta;,  a  parasite  of  Mesograpta 

polita,  326. 
Ennyomma  clistoides,  parasitic  on  Chalcodermus 

ajneus,  280. 
Entedon  epigonus,  importation  apparently  suc- 
cessful, 414. 
parasitic  on  the  Hessian  fly,  356. 
lithocolletidis,  bred   from  Anthonouius  ni- 
grinns,  351. 
Entilia  sinuata,  feeding  on  cotton  jilants,  322. 
Entomological   publications,    reviews    of,    note, 
218. 
work,  economic,  in  New  York  City,  art.,  135- 
138. 
Entomologists,  Economic,  Association   of,  sixth 
annual  meeting  of,  55, 
list  of  members,  214. 

experiment  station,  report  of  coniinittee  on 
cooperation  of,  112-114. 
Entomology,  Division  of.  Bulletin  33,  282. 
Entomology,  economic,  official,  rise  and  present 
condition  of,  art.,  55-107. 
in  France,  266. 

in  Kansas  in  1894,  art.,  140-144. 
Ephestia  kuehniella,  in  New  York,  416. 
Epicauta  strigosa,  in  cotton  blossoms,  247. 
Epidapus  scabiei,  <'ause  of  potato-scab.  147. 

in  Missouri,  279. 
Epilachna  corrupta,  in  New  Mexico,  210. 
Erax  lateralis,  in  cotton  fields,  326. 
Eriocampa  cerasi,  in  New  Mexico,  210. 

in  South  Australia,  266. 
Eriococcus  azalea>,  is  it  indigenous?,  52. 
notes  on,  173, 175. 
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Eriosoma  rileyi,  in  New  York  parks,  ni.,  137. 
Erycus  puncticollia,  attacking  cabbage,  206. 
Eucoilaimpatiens,  on  horse  dung,  in  New  Mexico, 

209. 
Eucrauinm  araclmoides,   beneficial  to  pastures, 

358. 
Euphoria  inda,  damage  hy,  271. 

reared  from  manure,  272. 
Eiipsalis  minuta,  larva  of  identified,  149. 
Euptoieta  claudia,  in  cotton  fields,  324. 
EurytoMa,  sp.  on  cotton,  245. 
Enschistus  pyrrhocerus,  puncturing    shoots    of 

cotton,  320. 
Eutettix  scminudus,  feeding  on  cotton,  323. 
Buthrips  occidentalis,  description,  392. 

on  apricot  leaves,  392. 

sp.,  description,  392. 
Evania  sp.,  probably  parasitic  on  Blatta,  209. 
Exochomus   marginipeunis,   feeding    on    cotton 

Aleyrodes,  247. 
Exorista  excavata,  pseudoparasitic  hairs  on,  276. 


F. 


Feathered  gothic  moth,  in  France,  48. 

Feltia  herilis  as  an  army  worm,  415. 

Eidia  viticida,  note  on,  48. 

Fire-fly,  yellow-margined,  on  cotton,  247. 

Fish-oil  soap  experiments  against  the  San  Jose 

scale,  293,371. 
Flea-bcetle,  red-legged,  attacking  grape  buds,  384. 
Fleas,  a  remedy  against,  422. 
Flies  in  seaweed,  note,  54. 

transmission  of  infection  by,  422. 
Florida  insects  and  the  December  freeze,  281. 

orange  scales  in  Ceylon,  428. 

red  scale,  in  a  northern  greenhouse,  360. 
Fontaria  castanea,  in  well  water,  207. 
Formica  fusca,  enemy  of  Anthonomus  signatus, 

16. 
Four-lined  plant-bug.      (»S'ee  Pa-cilocapsus  linea- 

tiis.) 
Fringed  anthomyian,  injuring  beans,  429. 
Furniture  pest,  a  new,  419. 


G. 


Galeruca  sanguinca  =  Adimonia  cavicollis,  200. 
xanthomelaina,  a    synonym    of    Galerucella 
luteola,  419. 
Galerucella  luteola,  the  correct  name  for  Galeruca 

xauthomelfpna,  419. 
Gas,  affecting  shade  trees,  150. 
Gastroidea  cnesia,  on  cauaigre,  386. 

fomiosa  and  raphani,  sj'nouyms  of  viridula 
419. 
injurious  to  grape  leaves  and  Kumex  hy- 

menosepalus,  386. 
synon5Tnous  with  viridula,  386. 
Tiridiila  (formosa),on  grape,  386. 
Geocoris  bullatus,  feeding  on  cotton  plants,  321. 
Gibbium  scotias,  a  synonym  of  psylloides,  419. 
Gnathocerus  (Echocerus)  cornutus,  distribution 

of,  330. 
Goniozus  platynotio  on  cotton,  242. 


Grain  aphis.     (See  Siphonophora  arenas.) 

insects  in  mills,  233. 

moth  parasite,  a  new,  428. 
Grape- vino  leaf-hopper  in  New  Mexico,  211. 

root-worm,  note  on,  48. 
Grasshopjyers,  on  cotton,  26. 
Grave-digger  wasp  and  its  parasite,  416. 
Great  plains  cricket,  migration  of,  417. 
Gryllotalpa  borealis,  reported  damage  bj',  205, 
Gryllus  spp.,  on  cotton,  25. 


HiBmatobia  serrata  attacking  horses,  54. 
Hair-streak  butterfly,    gray,  and  its    injury   to 

beans,  art.,  354-355. 
Haltica  carinata,  injuring  grape  leaves,  386. 
Hapithus  agitator,  on  cotton,  25. 
Harlequin  cabbage  bug,  on  alkali  mustard  in  Okla- 
homa, 279. 
Harpalus   caliginosus,   feeding   on    Schi8toc<'rca 

.  americana,  228. 
Hearing  in  insects.  36. 
Heliophobus  popularis,  in  Europe,  48,  269. 
Heliothis  armiger,  damage  to  tomatoes  in  New 
Jersey,  196. 
in  cotton  fields,  324. 
in  New  Mexico,  210. 
trip  of  investigation  concerning,  25. 
Heliothi:ips  cestri,  on  Cestrum  nocturnum,  390. 
dracensB,  injuring  hothouse  plants,  390. 
fasciata  n.  sp.,  description,  391. 

on  orange  leaves,  391. 
haemorrhoidalis,  injurious  to  hothouse  plant.«, 
390. 
Hemiptera,  how  they  feed,  427. 
Hen  flea,  article  on,  23,  24. 

on  horses,  280. 
Hessian  fly  parasite,  importation  apparently  suc- 
cessful, 414. 
the  imported  parasite  of,  356. 
Hexaplasta  zigzag,  on  cotton,  242. 
Heza  clavata,  feeding  on  cotton  aphis,  321. 
Hippelates  flavipes,  plebejus,  and  pusio  annoying 
to  man,  377. 
plague  in  Florida,  art.,  374-379. 
Hippiscus  rugosus,  on  cotton,  26. 
Hippodamia  convergens  feeding  on  caiiaigre,  429. 
vs.  Aphis  cucumeris,  m.,  150. 
feeding  on  cotton  aphis,  247. 
Holcocephala  abdominalis,  in  cotton  fields,  326. 
Homalodisca  coagulata,  feeding  on  cotton,  322. 

damaging  cotton  bolls,  302. 
Homalota  lividipennis,  prob.ible  enemy  of  i>otMto- 

scab  gnat,  147. 
Hoplia  callipyge,  injuring  roses  and  grape  leaves, 
386. 
sacikenii,  on  grape,  386. 
Horn  fly,  attacking  horses,  54, 280. 
in  New  Jersey  and  Texas,  429. 
trap,  425. 
Horse-radish  flea-beetle,  art.,  404^06. 
House  fly^iu  New  Mexico,  209. 
Hydrocyanic    acid    gas   process,  patent  invalid, 
art.,  257,  258. 
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Hydropsyche  vs.  young  trout,  50. 
Hylastes  macer,  on  Pieea  engelmauni,  255. 
Hyleccetus  lugubris  ami  Lymexylon  denuestoides 

probably  belong  to  .same  genus,  150. 
Hylesinus  obscurus,  in  Michigan,  273. 
sericeus,  article  on,  254-256. 
on  Picea  engelreanni,  m.,  255. 
Hynienarcya  nervosa,  feeding  on  cotton,  320. 
Hypatus  bachmani,  migration  of,  357. 
Hyperaspis    signata,    feeding  on    Pseudococcus 

aceris,  239. 
Hypbantria  cunea,  in  New  Mexico,  210. 
Hypothenemus  disslmilis  in  grapevines,  385. 

I. 

Icerya   agyptiaca,  on  Goodenia  ovata,  mm.,  51. 
Vedalia  fumida,  var.  roseipennis,  feeding  on, 
271. 

an  Australian  genus?,  51. 

pnrcbasi,  Vedalia  sieboldii  feeding  on,  271. 

rosfe,  on  Hakea  gibbosa,  mm.,  51. 

sacchari  on  guava,  430. 
Icbnea  laticornis,  in  grape-vines,  386. 
Ichneumon  rubens,  larval  devslopment  of,  267. 
Icbneumonidie  of  Europe,  monograph  of,  rfv.,  267. 
Injurious  insects  and  commerce,  art.,  332-338. 

parasite,  art.,  402-404, 
Inoculation  against  stings  of  insects,  279. 
Insect  fertilization  of  an  aroid  plant,  art.,  34U-345. 

Life,  last  number  of,  361. 

stings,  inoculation  against,  279. 
Insecticides  combined  with  fungicides,  art.,  126- 
131. 

notes  on,  art.,  115-126. 
Insects,  economic,  in  Michigan,  art.,  198-201. 

injuring  drugs,  article  on,  31,  32. 

injurious,  and  commerce,  art.,  332-338. 
cooperative  work  against,  267. 

of  north  Idaho,  art.,  201,  202. 

of  the  year  in  Ohio,  art.,  202-207. 

senses  of,  article  on,  33-41. 
Iphiaulax  triangularis,  on  cotton,  243. 
Ips  fasciatua,  a  synonym  of  4-guttatus,  419. 

infesting  bread,  etc.,  207. 
Isodontia  philadelphica,  on  cotton,  241. 
Isosoma  hordei,  in  northern  Ohio,  m.,  204. 

sp.,  on  cotton,  245. 

,T. 

Jasoniades  glaucus,  abnormal,  art.,  44^7. 
Jassid,  garnished,  on  cotton,  323. 

half-clothed,  feeding  on  cotton,  323. 
Joint-worm,  in  northern  Ohio,  m.,  204. 
June  beetle,  in  ISTew  Mexico,  210. 
Juniper  scale,  in  Massachusetts,  360. 
K. 

Kerosene  and  water,  combination  pump,  121. 
emulsion  combined  with  Bordeaux  mixture, 
124. 
experiments  against  the  San  Jose  scale,  293, 
372. 
oil,  fatal  to  peach  trees,  372. 

L. 

Lace-wings,  on  cotton,  28. 
Lace-wing  fly,  life-history  of,  181. 


Lachnosterna  cribrosa,  injuring  wheat,  360. 

farcta,  injuring  wheat,  360. 
Lamenia,  common,  feeding  on  cotton  plants,  322. 

vulgaris,  feeding  on  cotton  plants,  322. 
Largus  succinctus,  on  cotton  plants,  321. 
Larus  franklini,  as  a  destroyer  of  Anabrus  sim- 
plex, 275. 
Larvae  in  mince-meat,  360. 

Lasioderma  serricorne,  synonym  of  testaceum, 
419. 
attacking  ergot,  32. 
Lasius  niger,  protecting  Dactylopius  trifolii,  171. 
Latrodectus  mactaus,  in  a  privy,  276. 
Laws  against  injurious  in-sects,  bulletin  on,  282. 
Leaf-footed  plant-bug  attacking  plums,  note,  51. 
damaging  potatoes,  429. 
-miners  on  garden  vegetables,  two  dipterous, 
art.,  381-384. 
Lecauium,  fitchii,  article  on,  29. 
juglandis,  remarks  on,  30,  31. 
oleae  in  Arizona,  360. 
persicie,  in  Kew  Mexico,  209. 

remarks  on,  30,31. 
phoradendri  in  Arizona,  360. 
pruinosum  in  Arizona,  359. 
robiniarum  (?)  var.,  on  Osage  orange,  209. 
rubi,  remarks  on,  29,  30,  31 
sp.,  Dakruma  coccidivora  (?)  feeding  on,  148. 
species  found  in  New  Mexico,  209,  210. 
Legislation  against  insects,  in  British  Columbia, 

265. 
Lema  6-punctata,  on  cotton,  247. 
Leopard   moth,    European,  in    New  York  City 

parks,  136,  art.,  138-140. 
Lepidoptera,  classification  of,  411. 

taxonomic  value  of  scales  of,  49. 
Lepisma  saccharina  ( ?),  attacking  drugs,  32. 
Leptoglossus  oppositus  on  cotton  plants,  320. 
phyllopus,  feeding  on  cotton  bolls,  320. 
attacking  plums,  note,  51. 
injuring  potatoes,  429. 
Leucania  unipuncta,  in  New  Mexico,  210. 

localities  infested  by,  269. 
Leucode.smia  typica,  preying  on  Dakruma  coccidi- 
vora, 402. 
Library  pest,  an  imported,  art.,  396-398. 
Ligyrus  gibbosus,  on  carrot  and  sunflower,  206. 

rugiceps,  injuring  sugar  cane,  352. 
Lima-bean  borer,  lepidopterous,  146. 
Lime  kerosene  emulsion,  preparation  of,  128. 
Limothrips  allii,   a  synonym  of  Tlirips  tabaci, 
392. 
tritici  [Thrips  tabaci],  on  onion,  206. 
Limneria  mississippiensis,  sp.  n.,  descr.,  24:i. 
Lina  scripta,  and  tremulaj  referred  to  Melasoraa, 
419. 
in  New  York,  note,  53. 
Listronotus  appeudiculatus,  damaging  cabbages, 

206. 
Locust,  long-tailed  cotton,  on  cotton,  26. 

red-legged,  on  cotton,  25. 
Lucilia  caesar,  visiting  aroid  plants,  344, 
Lyctus  brunneus,  in  dried  roots,  328. 
opaculus,  in  grapevines,  385. 
striatus,  a  synonym  of  unipunctatus,  328. 
unipunctatus,  imported  from  Europe,  328. 
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Lye,  conceutrati'd    jiotasb,   exiieriments    against 

the  San  Jose  scale,  293. 
Lygus  pratensis,  in  New  Mexico,  210. 
Lyiueon  annnlicornis,  sp.  n.,  descr.,  243. 
Lymexylon  sericeum,  on  chestnut,  149, 152. 
Lysiplilebus   citrapliis,   bred    from    the     cotton 
aphis,  315. 
testaceipes.bred  from  cotton  aphis, 243,31.5, 323. 

M. 

Machine  for  destruction  of  insects  in  mills,  203. 
Macratria  niiirina,  in  cotton  blossoms,  247. 
Macrostola  lutea,  fertilizing  aroid  plant,  342. 
Madaru.s  iindulatus,  on  grape  and  Ampelopsis, 

387. 
Maggots,  in  poor  butter,  nj.,  279. 
Manual  of  entomology,  a  new,  423. 
Maple  Psendococcus.    ((See  Pseiulococcus  aceris.) 
Margarodes  forniiciiruui,  in  Moutserrat,  359. 

in  the  United  States,  359. 
Maritime  .si)ecies  of  Coccid.e,  art.,  42-44. 
Mealy  bugs,  and  their  allies,  art.,  1C8-175. 
Mediterranean  tloiir  moth  in  New  York.  416. 
Megathope  violacca,  beneflcial  to  pastures,  358. 
Megillamaculata,  devouring  Thripson  onion,  206. 

feeding  on  cotton  aphis,  247. 
Melanoplus  femur-riibruni,  on  cotton,  26. 
Melasoma,    correct  genus  for  Lina    scripta  and 

tremiila3,419. 
Melon  louse.     {See  Melon  plant  louse. ) 

plant  louse,  bisulphide    of    carbon    against, 
exports,  109. 

in  New  Jersey,  195. 

in  West  Virginia,  150. 

(or  aphis)  iu  Now  Jersey,  151. 
Mesoiirapta  polita,  feeding  on  pollen,  326. 
Metachroma  luridum,  injurious  to  nut  and  fruit 

trees,  430. 
sp.,  injuring  grapevines,  387. 
Metapodius  femoratus,  puncturing  bolls  of  cotton, 

320. 
Microdus  sanctus,  on  cotton,  243. 
Mill  insects,  machine  for  destroying,  263. 
Minute  three- toed  cricket,  on  cotton,  25. 
Mole-cricket,  damage  by,  205. 
Monobia  cxuadridens,  on  cotton,  242. 
Monomorium  carbonarium,  on  cotton,  242. 
Mononychus  vulpecnlus,  destroying  Iris  tlowers, 

201. 
Mordella  8i)uuctata,  iu  cotton  blossoms,  247. 
Mosquitoes,  experience  with,  art.,  212,  213. 
Moth-catching  plant,  New  Zealand,  268. 
Mud-dauber  wasps,  on  cotton,  241. 
Mud  wasps  in- paper  wasps'  nests,  53. 
Musca  domestica,  in  New  Mexico,  209. 
Musk,  dry,  Ptiuus  brunneus  attacking,  32. 

Sitodrepa  panicca  attacking,  32. 
Mycetobia  pallipes?,  following  attacks  of  other 

insects  on  trees,  136. 
Mygale,  notes  on,  262. 
Myochrous  denticoUis,  on  cotton,  247. 
Mytila,spis  citricola  and  glovcri,  in  Ceylon,  429. 

iu  Soiith  Australia,  ref.,  267. 
pomorum  fed  upon  by  the  blue  and  long-tailed 
tit  and  by  Certhia  familiaris,  428. 

abundant  iu  Ottawa,  168. 


Mytilaspis  citricola  and  gloveri,  Chiloneurus  dia- 
si)idinarum  ])ara8itic  on,  art.,  256. 
list  of  parasites  of,  256. 


N. 


Neidcs  muticus,  probably  feeds  on  cotton,  320. 
Nematoneura  malvacearum  n.  .sp. ,  descr.,  252. 
Nemobius  fasciatus,  on  cotton,  25. 

sp.,  (in  cotton,  240. 
Neoclytus  erythrocephalus,  injuring  grape-vines, 

384. 
Nezara  hilaris,  feeding  on  cotton,  320. 
Nicobiumbirtum,  art.,  396-398. 
Nitidula  bipustulata,  in  pantries,  207. 
Nitrogenous  food  and  reproductive  organs,  266. 
Noctua  fenuica  as  an  army  worm,  41.'). 
Nodonota  puncticollis,  correct  name  for  Colaspis 
tristis,  419. 

tristis,  on  cotton,  247. 
Nomenclature,  some  changes  in,  418. 
Notes  from  New  Mexico,  art.,  207-211. 

of  the  year  in  New  Jersey,  art.,  185-197. 
Notolojihus  orgyia,  cooperative  work  against,  257. 
Notoxus  anchora,  eating  cherries,  200. 

bicolor,  in  cotton  blossoms,  247. 
Novius  cardinalis,  correct  name  for  Vedalia  car- 
dinalis,  418. 

O. 

Oberea  schaumii,  on  Populus  monilifcra,  9. 
Odynerus  couformis,  on  cotton,  242. 

fulvipes,  on  cotton,  242. 
CEcanthus  fasciatus,  on  cotton,  25. 

niveus,  Antigaster  mirabilis  parasitic  on,  245. 
eggs  of,  mistaken  for  those  of  Ceresa  buba- 

lus,  10. 
ou  cotton,  25. 
Oiketicus  abboti,  damage  by,  270. 

townsendi,  in  New  Mexico,  210. 
Oncideres  cingulata,  art.,  345-347. 
Oncometopia  costalis,  feeding  ou  cotton,  322. 

undata,  ou  cotton,  322. 
Oni(m  maggot,  kainit  against,  196. 

Thrips  injuring  onions,  393. 
Orchelimum  fasciatum,  on  cotton,  26. 
gossypii,  on  cotton,  26. 
longicauda  "Walsh  MS.  =  O.  gossyjiii  Scudd., 

26. 
glabcrrunum,  on  cotton,  26. 
Orcus  chalybeus,  not  devouring  Pollinia  costw, 

mm.,  50. 
Oregon  wash,  experiments  against  the  San  Jose 
scale,  373. 
winter  wash,   experiments  against  the  San 
Jose  scale,  294. 
Orgyia  leucostigma,  in  New    York   City  jjarks, 
treatment  of,  135. 
(See  also  Notolophus  orgyia.) 
Ormenis,  white,  on  cotton,  322. 
Ortalid,  injuring  growing  cereals,  art.,  352-354. 
Otacustes  atricej)s,  sp.  n.,  descr.,  244. 

chrysop.e,  sp.  n.,  descr.,  243. 
Ovate  chalcis,  on  cotton,  245. 
Oxyopes  viridans,  on  cotton,  241. 
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P. 

Palembus  ocularis  distribution  of,  332. 
Palorus  depressus,  synonym  of  nielinus,  331. 

melinu.s,  distribution  of,  331. 
Pnper-making  wasps,  on  cotton,  241. 
Papilio  turnus,  abnormal,  art.,  44^47. 
Parasites  of  scale  insects,  two,  art.,  5-8. 
Paria  aterrima  and  6-notata,  synonyms  of  Ty])o- 

phorus  canellus,  419. 
Paris  green,  notes  on,  art.,  408-411. 
Paromalus  sp.,  attacking  powdered  poke  root,  32. 
Pasteur  Institute,  entomological  department  of, 

266. 
Patent  on  hydrocyanic  acid  gas  process  invalid, 

art.,  257-258. 
Peach  shield  scale,  in  New  Mexico,  209. 
Pear-leaf  blister  mite,  in  Idaho,  202. 
in  Now  Jersey,  186. 
on  the  Pacific,  278. 
midge,  destructive  in  New  Jersey,  187. 

in  England,  274. 
-tree  blister  beetle,  in  Ohio,  204. 
Psyllain  Maryland,  art.,  175-185. 
Pegomyia  vicina,  mining  leaves  of  beets,  379. 
Pelopoeus  cementarius,  on  cotton,  241. 
Pennsylvania  firefly,  in  cotton  blossoms,  247. 
Peutilia  misella,  attempt  to  introduce  in  Califor- 
nia, 163. 
ovalis,  feeding  on  cotton  Aleyrodes,  247. 
Pezotettix  chenopodii  n.  sp.,  descr.,  41. 
Phalacrus  politus,  on  cotton,  246. 
Phanerotoma  tibialis,  a  probable  parasite  of  An- 

thononuis  nigrinus,  352. 
Pharaxonotha  kirschi,  in  corn  meal  from  Mexico, 

327. 
Philouthus  longicornis,  probable  enemy  of  jwtato- 
scab  gnat,  147. 
nigritulus,    probable    enemy  of    potato-scab 
gnat,  147. 
Phlepsius  excultus,  on  cotton,  323. 
Phloeothrips  mail,  on  cotton,  27. 
Phlreotribus  liminaris,  var.,  in  New  Mexico,  210. 
Phora  aletiic,  bred  from  decomposing  animal  and 
vegetable  matter,  326. 
on  cotton,  242. 
Phorbia  ceparum,  bred  from  onions,  339. 

fioccosa,  a  synonym  of  Phorbia  brassic£B,  379. 
mining  the  leaves  of  beets,  379. 
fusciceps,  injuring  beans,  429. 
(I.  L.,  VI,  p.  372)  =  P.  fusciceps,  278. 
Photinus  marginellus,  in  cotton  blossoms,  247. 
Phrynus  poUasii  =  Tarantula  reniformis,  278. 
Phyllechthrus  nigripennis,  on  cotton,  247. 
Phyllopalpus  pulchellus,  on  cotton,  25. 
Phyllotreta  albionica,  injurious  to  Cruciferffi,406. 
armoracise,  injuring  horse-radish,  404. 
nemorum,  sinuata,   and  vittata,  injurious  to 
Cruciferse,  405. 
Phylloxera  (vastatrix),  in  South  Australia,  ref.. 

267. 
Phymatodes  amoenus,  in  grape  canes,  385. 
variabilis,  a  synonym  of  testaceus,  419. 
injurious  to  tan  bark,  149, 151. 
Phytomyza   chrysanthemi,    mining    chrysanthe- 
mum leaves,  399. 


Phytonomus  punctatus,  in  Michigan,  273. 

in  Ohio,  203. 

in  West  Virginia,  148. 
Phytoptus,  n.  sp.,  on  i)eai-,  198. 
pyri,  in  Idaho,  202. 

on  the  Pacific,  278. 
Pioris  iirotodice,  in  New  Mexico,  210. 
Pin  holes  in  poplar  wood,  caused  by  Xyleborus, 

148. 
Pine  chermes.     (See  Chermes  pinicorticis.) 
Pipunculus  subviresceus,  a  supposed  parasite  of 

Diedrocephala  versuta,  326. 
Pityogenes  carinuhitus,  on  Picea  engelmanni,  in., 

255. 
Pityophthorus  nitiduhis,  on  Picea  engelmanni, 

m.,  255. 
Plant  bug,  black,  feeding  on  cotton,  320. 

bordered,  on  cotton  plants.  321. 

garnished,  feeding  on  cotton  plant,  321. 

leaf-footed,  feeding  on  cotton  bolls,  320. 

strong-nerved,  feeding  on  cotton,  320. 
Platynota  sentana,  on  cotton,  242. 
Platypus  flavicornis,  injuring  orange  trees,  413. 
Plodia  interpunctella,  in  currants,  mm.  360. 

preyed  upon  by  Bracon  honestor,  428. 
Plum  aspidiotus,  in  Illinois,  360. 
Plusia  brassica;,  in  New  Mexico,  210. 
Podabrus  comes,  feeding  upon  canaigre,  429. 
Poecilocapsus  lineatus,  on  currant,  204. 
Polistes  annularis,  on  cotton,  241. 
bellicosa,  on  cotton,  242. 
canadensis  on  cotton,  241. 
PoUinia  costie,  in  California,  note,  50. 
Pomphopu'a  fenea,  in  Ohio,  204. 
Pompilus  ai'thiops,  on  cotton,  241. 
aroericauus,  on  cotton,  241. 
philadelphicus,  on  cotton,  241. 
tropicus,  on  cotton,  241. 
Popular  names  for  insects,  363. 
Porcellio  rathkei  and  scaberin  a  well,  429. 
Potash  lye,  concentrated,  experiments  against  the 

San  Jose  scale,  373. 
Potato  bud  weevil,  art.,  350-352. 
scab  gnat,  in  Missouri,  m.,  279. 

gnat,  investigations  on,  147. 
stalk  borer,  in  New  Jersey,  196. 
Potter-wasps,  habits  of,  242. 
Prenolepis  parvula?,  swarm  of,  note,  52. 
Prionidus  cristatus,  northward  range  of,  279. 
Prionouyx  atrata,  preying  upon  Caloptenus  femur- 

rubrura,  228. 
Proconia  undata,  damaging  cotton  bolls,  362. 
Prodenia  lineatella,  feeding  on  cotton,  324. 
Prosophora,  n.  sp.,  on  Cottonwood,  275. 
Prospalta  murtfeldtil,  n.  sp.,  descr.,  6. 

n.  g.,  diagnosis,  6. 
Proxys  punctulatus,  feeding  on  cotton,  320. 
Pseudococcus  aceris,  article  on,  235-240. 
Pseudoparasitic  hairs  of  Tachinids,  276. 
I'socus  gossypii,  n.sp. ,  descr.,  29. 
Psylla,  pear-tree  =  P.  pyricola. 

pyricola,  experiments  against,  183. 

in  Maryland,  art.,  175-185. 

in  New  Jersey,  186. 
Pterostichus  permuudus,  in  cotton  fields,  246. 
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Ptimis  brunneus,  drugs  attacked  by,  32. 

fur,  larviulistini^uished  from  thatof  Nicobium 
birtuni,  398. 
Pnhinaria  iniiuruerabilis,  treatment  of,  137. 

maclurSB,  in  New  Mexi<'o,  209. 

psidii,  imported  into  California,  426. 
PjTopyga  minuta,  in  cotton  blossoms,  247. 


Q. 


Quarantine  laws,  need  of,  217. 
11. 

Raspben-y  fruit  beetle,  on  Geum  rivale  or  album 

204. 
Rear-bor.se,  on  cotton,  25. 
Red  scale,  Florida,  in  Texas,  279. 
Repipta  tanrus,  feeding  on  cotton  aphis,  321. 
Reproductive  organs,  and  nitrogenous  food,  266. 
Resin  soap  for  Bordeaux  mixture  and  for  resin 

wasb,  131. 
wash  and  resin-kerosene  emuLsion,  124. 

experiments  against  San  Jose  scale.  293,  371. 

kerosene  emulsion,  130. 

preparation  of,  129. 
Rhagium  lineatum,  a  synonym  of  inquisitor,  419. 
Rhizobius  ventralis,  in  California,  note,  48. 

in  the  East,  304. 
Rhizococcus  quercus,  on  Quercus  lauritolia,  53. 
Rhopus,  parasitic  habits  of  species  of,  239. 
Rhynchites  bicolor,  in  New  Mexico,  211. 
Ripersia,  different  species  of,  43. 

maritima,  n.  sp.,  descr.,  42. 
Root  web-worm  in  Pennsylvania,  54. 


Samia  cynthia,  power  of  sembling  in,  39. 

San  Jose  scale,  Eastern  occurrences,  153-163, 284. 

further  notes  on,  art.,  283-295. 

future  spread  of,  292. 

in  Idaho,  202. 

in  New  Jersey,  art.,  163-167. 

in  New  Mexico,  209. 

life-history  of,  287. 

on  loqnat,  360. 

original  homo  of,  290. 

parasites  of,  289. 

probably  of  Australian  origin,  333. 

proposed  law  against,  284. 

work  against,  280,  292,  365-374. 
Sannina  exitiosa,  probably  introduced    in  New 

Mexico,  m.,  209. 
Sap-chafer,  brown,  damage  by,  271. 
Sap  tly,  following  attack  of  other  insects  on  trees, 

136. 
Saprinus  nitidulus,  visiting  aroid  plants,  344. 
Sarcophaga  sp.,  reared  from  adult  scarabaid,  280. 
Sarcopsylla  gallinacea,  article  on,  23-24. 

on  horses,  280. 
Sawtly,  new,  injuring  hollyhock,  art.,  251-253. 
Scale  insects,  eflects  of  frost  on,  282. 

of  Arizona,  359. 

newly  imported,  426. 
Scaptomyza  apicali8  =  Drosophila  daveola,  382. 
Scarites  subterraneus,  in  cotton  tiehls,  246. 


Schistocerca  americana,  damage  by,  art.,  220-229. 
in  Illinois,  429. 
remedies  against,  228, 229. 
Schizoneura  lanigera,  in  Idaho,  202. 

in  New  Mexico,  209. 
Sciaphilus  asperatua  (muricatus),  in  Maine,  272. 
Sciara  sp.,  in  mushrooms,  151,  152. 
potato-scab  gnat,  147. 
?  sp.,  sap  fly  on  trees,  136. 
tritici  injuring  wheat,  406. 
Scleroderma  macrogaster,  in  mines  of  Xyletinus 

peltatus,  150. 
Scolops,  groove-legged,  on  cotton,  322. 

sulcipes,  on  cotton,  322. 
Scolytus  unispinosus,  on  Picea  engelmanni,  255. 
Scorpions,  effect  of  bite  of.  art.,  260-263. 
Screw-worm  fly,  in  New  Mexico,  210. 
Scurfy  bark-lou.se  of  apple  =  Aspidiotus  ( ^Chio- 

naspis)  furfurus. 
Scymnus  cervicalis,  feeding  on  cotton  aphis  and 
aleyrodes,  247. 
caudalis,  feeding  on  cotton  ajihis  and  aley- 
■   rodes,  247. 
Semiotellus  nigripes  =  Entedon  epigonus,  356. 
Senses  of  insects,  article  on,  33-41. 
Seventeen-year  locust,  in  New  Jersey,  192. 
Sharpshooter,  glassy-winged,  on  cotton,  322. 
irrorated,  feeding  on  cotton,  323. 
wave-marked,  on  cotton,  322. 
white-m.argined,  feeding  on  cotton  plants,  322. 
Seirodouta  bilineata,  parasites  of,  280. 
Sigalphus  sp.,  parasitic  on  Chalcodermus  a-ueus. 

mm.,  280. 
Sight  in  insects,  33. 

Silvanus  advena,  attacking  aconite  tuber,  32. 
referred  to  Cathartus,  410. 
cassias  and  quadricollis,  sylion.\niis  of  Cathar- 
tus gemellatus,  418. 
sp.,  drugs  attacked  by,  32. 
surinamensis,  attacking  almond  meal,  mm.,  32, 
Simulium  occidentale,  in  New  Mexico,  211. 

vs.  young  trout,  50. 
Sinea  diadema,  destroying  cotton  worms,  321 . 
Siphonophora  avenae,  in  Idaho  and  Washington, 
202. 
in  Ohio,  205. 
sp.,  cause  of  "  twitter,"  265. 
Sitodrepa  panicea,  list  of  drugs  attacked  by,  31,  32. 
bookworm  injury  due  to,  397,  308. 
larva  distinguished  from  that  of  Nicobium 
hirtum,  398. 
Smell,  in  in.sects,  36. 

Soap,  against  San  Jose  scale,  expts.  with.  203.  370. 
Soldier  bug,  bull-homed,  feeding  on  cotton  aphis 
321. 
clubbed,  feeding  on  cotton  aphis,  321. 
crowned,  destroying  cotton  worms,  .321. 
green,  feeding  on  cotton,  320. 
mosquito-shaped,   feeding  on    caterpillars, 

322. 
single-spotted,  puncturing  cotton,  320. 
social,  feeding  on  cotton  aphis,  322. 
two  spined  green,  feeding  on  cotton  aphis, 
322. 
Solenopsis  gominala,  on  cotton,  242. 
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Solenaspis  hyalinna,   a  parasite  of  Mesograpta 

polita,  326. 
South  Australian  Insects,  note  on,  266. 
Sow  bugs,  in  a  -vrell,  429. 

Sperniopbagus  pectoralls,  In  stored  beans,  328. 
Spbenopborus  ob-scurue,  in  Fiji  Islands,  279. 
Sphcx  sp.,  carrjing  off  cotton  locust,  241. 
Spider,  Ceylonese  parasite  of,  279. 
Spraying,  on  a  largo  scale,  413. 

with  arsenites  vs.  bees,  art.,  132-134. 

without  a  pump,  art.,  114, 115. 
Squasb-bug,  in  K'ew  Mexico,  210. 
Stagniomantis  Carolina,  on  cotton,  25. 
Staining  the  wings  of  insects,  428. 
Stenopoda  culiciformis,  feeding  on  caterpillars, 

322. 
Strawberry  weevil,  article  on,  14-23. 

in  New  Jersey,  m.,  201. 
Sugar-cane  weevil,  in  Fiji  Islands,  279. 
Sulphur  compounds,  as  insecticides  and  fungi- 
cides, 131. 
Swallowtail,  tiger,  abnormal,  art.,  44-47. 
Syuchloe  lacinia,  in  New  Mexico,  mm.,  208. 
Syrphus  fly,  devouring  Thrips  on  onion,  206. 
Systena  blanda  and  mitis,  synonyms  of  taeniata, 
419. 

elongata,  on  cotton,  247. 


T. 


Tachardia  iarrese,  in  Arizona,  360. 
Tachina  fly,  pseudoparasitic  hairs  of,  276. 
Tachysphex  terminatus,  on  cotton,  240. 
Tachytes  obscurus,  on  cotton,  240. 

validus,  on  cotton,  240. 
Tarantula,  effect  of  bite  of,  art.,  260-263. 

old  genus,  278. 

reniformis  =  Phrynus  pallasii,  278. 
Taste,  in  insects,  35. 

Tax onomic  value  of  scales  of  Lepidoptera,  rev.,  49. 
Telenomus  grapta?,  parasitic  on  Seirodonta  bili- 

neata,  mm..  280. 
Telepathy  in  insects,  38. 

Tenebrio  obscurus,  attacking  parsley  root,  32. 
Terias  nicippe,  in  cotton  fields.  324. 
Tetracha  Carolina,  in  cotton  fields,  246. 

virginica,  in  cotton  fields,  246. 
Tetrastichus  sp.,  bred  from  spider's  nest,  mm.,  280. 
Tettigidea  lateralis,  on  cotton,  26. 
Tettix  arenosus,  on  cotton,  26. 

femoratus,  on  cotton,  26. 

ornatus,  on  cotton,  26. 
Theclapceas,  feeding  on  cotton,  324. 
Thripida',  observations  on  certain,  art.,  390-395. 
Thrips  allii,  a  synonym  of  Thrips  tabaci,  392. 

tabaei,  description.  395. 
injuring  onions,  393. 

trifasciatus  n.  sp.,  descr.,  27. 

tritici,  on  cotton,  27. 
Tipulid  larvas,  on  snow,  53. 
Tmetocera  ocellana,  in  Idaho,  202. 
Tomicus  hudsonicus,  on  Picea  engelmanni,  255. 
Tornillo  bagworm,  in  New  Mexico,  210. 
Touch  in  insects,  35. 
Trapping  insects,  19,  279. 
Tree-hoppers,  species  feeding  on  cotton,  323. 


Trlbolium  confusum,  distribution  of,  209,  329. 

ferrugineum,  distribution  of,  329. 

madens,  distribution  of,  329. 
Trichobaris  trinotatus,  in  New  Jersey,  196. 
Tridactylus  minutus,  on  cotton,  25. 
Triphleps  insidiosus,  feeding  on  cotton,  321. 
Trissolcus  sp.,  parasite  of  Urochymena  obacnra, 

211. 
Trypeta  fratria,  mining  parsnip  leaves,  384. 

heraclei,  food-plants  of,  384. 

pomonolla,  in  North  Carolina,  279. 
Tumblebugs,  beneficial,  358. 
Twig  girdler,  observations  on,  art.,  345-347. 

praner  on  grape,  384. 
Typoohorus  canellus,  correct  name  for  Paria  ater- 
rima  and  6-notata,  419. 


r. 


Uranotus  melinus,  art.,  354,355. 


V. 


Vedalia  cardinalis,  referred  to  Novius,  418. 

fumida,  var.  roseipennis,  feeding  on  Icerya 

JBgyptiaca,  271. 
sieboldii,  feeding  on  Icerya  purchasi,  271. 


W. 


Wasps,  on  cotton,  241,  242. 

"Western  cricket,  in  Utah,  274. 

Westwoodia,  on  sugar  cane,  430. 

Whale-oil  soaii,' experiments  with,  against  San 

Jose  scale,  293,  309. 
Wheat  aphis,  in  Idaho  and  Washington,  202. 

pest,  a  new,  art.,  406-408. 

Thrips,  on  cotton,  27. 
Wheel  bug,  northward  range  of,  279. 
"White  blast,"  caused  by  Thrips,  393. 
White  fly,  destroyed  by  frost,  282. 

(See  also  Aleyrodes  citri.) 
^■■oodpeckers,  injuring  wood,  146. 
Woolly  aphis,  in  Idaho,  m.,  202. 


X. 


Xantholinus  cephalus,  probable  enemy  of  potato- 
scab  gnat,  147. 
Xestobium  tesselatum  =  rufovillosum,  419. 
Xyleborus  dispar,  injuring  grapevines,  385. 

perforans,  =  ?  Xyleborus  pubesceus,  148. 

pubescens,  on  poplar,  148. 

pyri,  a  synonym  of  dispar,  419. 
Xyletinus  peltatus,  injuring  furniture,  419. 

on  yellow  poplar,  150. 
Xyloryctes  satyrus,  living  on  grass  roots,  358. 
.Xyloterus  bivittatus,  a  synonym  of  lineatus,  419. 


Zachresta  dimidiata  sp.  n.,  descr.,  243. 
Zatypota  sp.,  parasitic  on  Chrisso  sp.,  279. 
Zeuzera  a?sculi  =pyrina. 
pyrina,  article  on,  138-140. 

in  New  York  City  parks,  136. 

remodies  for,  139. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Division  of  Entomology, 
Washington,  D.  C,  July  20,  1896. 
Sir  :  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
General  Index  to  Insect  Life,  the  periodical  bulletin  of  this  Division, 
seven  volumes  of  which  were  published  between  July,  1888,  and 
July,  1895.  Each  volume  as  published  contained  an  index,  but  there 
has  been  a  decided  demand  from  working  entomologists  for  a  com- 
bination index  to  the  seven  volumes.  The  very  great  number  of  short 
articles  and  notes  of  general  interest  to  which  entomologists  have 
frequently  to  refer  renders  this  comprehensive  index  most  desirable, 
and  in  response  to  this  demand  it  has  been  23repared.  I  respect- 
fully recommend  that  it  be  printed  as  an  unnumbered  publication 

of  this  Division. 

Respectfully, 


Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 
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L.  O.  Howard, 

Entomologist. 


PREFACE. 


With  tlie  discontinuance  of  the  publication  of  Insect  Life  by 
executive  order  in  1895,  the  preparation  of  a  combination  index  for 
office  use  was  begun.  The  work  was  assigned  to  Mr.  F.  H.  Chit- 
tenden, by  whom  and  under  whose  supervision  it  has  been  com- 
pleted. It  has  been  found  so  useful  to  entomological  workers  in 
this  Department  that  it  is  published  in  order  to  make  it  available 
to  entomologists  in  general. 

The  basis  of  the  General  Index  is  naturally  upon  the  separate 
indices  of  the  several  volumes.  Several  persons,  however,  were 
engaged  upon  these  separate  indices,  and  after  the  conclusion  of 
Volume  III  a  somewhat  different  system  was  introduced.  As  a 
Consequence  it  was  found  necessary  to  largely  rewrite  the  indices 
of  Volumes  I,  II,  and  III,  and  many  alterations  have  been  made  in 
the  course  of  the  work.  Valueless  items,  such  as  were  formerly 
classified  by  the  addition  of  "mm,"  meaning  "mere  mention," 
have  been  discarded  and  many  omitted  references  have  been  added. 
The  nomenclature  has  been  altered  to  conform  with  the  latest  ac- 
cepted opinions  of  specialists,  and  when  several  items  refer  to  the 
same  subject  these  have  been  placed  under  one  head,  in  order  to 
bring  the  Index  into  as  small  space  as  is  consistent  with  clearness. 
In  its  final  arrangement  one  noticeable  change  has  been  effected, 
which  it  is  hoped  will  commend  its  usefulness  by  facilitating  the 
work  of  specialists  and  others  engaged  in  reviewing  the  literature 
of  topics  which  may  have  been  mentioned  in  Insect  Life.  This 
consists  in  the  arrangement  of  the  different  items  under  each  sub- 
ject, species  of  insect,  or  other  catchword,  according  to  date  of 
Xjublication,  by  volume  and  page,  instead  of  alphabetically,  as  was 
formerly  done. 

The  following  abbreviations  are  used : 

Abs.,  abstract;  art.,  article;  hull.,  bulletin;  descr.,  description; 
m.,  mention;  n.  g.,  new  genus;  n.  sp.,  new  species;  ref.,  reference; 
rem.,  remarks;  rep^.,  report;  rev.,  review;  sp.,  species  of;  s})}^., 
plural  do. ;  var.,  variety. 

The  abbreviation  "art."  appended  to  an  item  indicates  that  the 
s^jecies  or  other  subject  indexed  forms  the  text  of  a  comprehensive 
account  or  article,  and  the  dash  (-)  placed  between  the  first  and  last 
page  of  the  article  denotes  its  length. 

"Ref."  signifies  that  a  reference  is  given  to  a  work  which  is 
being  noticed  or  reAdewed  in  which  the  species  or  other  subject  is 
treated. 
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It  is  believed  that  by  means  of  these  insertions  the  reader  in 
search  of  a  general  account  of  an  insect  or  other  subject  will  be 
saved  much  time,  being  able  to  see  at  a  glance  and  select  the  more 
important  accounts. 

What  has  been  said  api)lies  to  the  General  Index.  A  word  of 
explanation  is  due  in  regard  to  the  Plant  Index.  The  aim  has  been 
to  itemize  the  more  important  food  plants  of  an  insect,  and  unim- 
portant mention  of  a  food  plant  is  not  as  a  rule  recognized,  since 
such  items  are  practically  of  no  value  and  would  increase  the  size 
of  the  Index  far  beyond  its  present  dimensions  without  a  cor- 
responding increase  in  its  usefulness.  Thus  "bean  "  is  not  indexed 
every  time  that  injury  by  the  bean  weevil  is  referred  to,  nor  "  hop  " 
whenever  the  hop  louse  is  mentioned,  but  the  reader  is  referred  to 
the  General  Index  where  full  lists  of  references  are  given.  Reviews 
and  other  notices  of  works  are  indexed  under  the  subjects  treated  of 
and  not  under  the  name  of  the  authors.  References  to  agricultural 
experiment  stations  are  entered  under  the  general  heading  ' '  Experi- 
ment Stations  "  and  not  under  authors  or  States. 
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facing  p   179. 
Thoron  opacus,  1,  269,  fig.  64. 
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Alcathoe  cordata,  IV,  220,  fig.  2G. 
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22. 
Bucculatrix  canadensisella,  with  work,  V,  14,  flg.  3. 
Calothysanis  amaturaria,  IV,  382,  flgs.  76,  77. 
Carphoxera  ptelearia,  IV,  109,  110,  112,  flgs.  6,  7, 11. 
Castnia  cronis  var.  corningii.  III,  316,  fig.  29. 
Chloridea  rhexia,  I,  228,  fig.  49. 
Copidryas  gl  iveri,  egg,   I,  104,   fig.   16 ;  larva,  fig. 

17  ;  cocoon,  105,  fig.  18  ;  pupa,  fig.  19  ;  adult,  fig. 

20. 
Corn  stalk-borer,  lai-ger,  work,  IV,  99,  fig.  3. 
Crambus  topiarius,  VII,  1,  fig.  1. 
Cryptophasa  uuipunctata.  III,  384,  fig.  30. 
Cryptolechia  schla?geri,  II,  152  fig.  25. 
Coptotriche  complanoides,  II,  322,  fig.  64. 
Depressaria  heracliana,  I,  95,  fig.  13. 


(15) 
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Diatrsea  saecharalis,  IV,  05,  lOl,  figs.  2,  -1. 
Epiiestia  kuhniella,  II,  ICC,  167,  figs.  28,  29. 
Eiastria  soitula,  VI,  C,  fig.  I. 
Euniiius  atala,  I,  38,  fig.  C. 
Ha.Uua  fra<tiliuea,  VI,  155,  flg.  5. 
Helia  ainula,  IV,  110,  fig.  8. 
Hflia  ainericalis,  IV,  111,  fig.  10. 
Leopard  uioUi,  IV,  317,  fig.  5e. 
Lita  >^o!anella,  IV,  239,  fig.  27. 
LithucoUctis,  IV,  193,  104,  figs.  IG,  18. 
Loxostege  maolura-,  V,  155,  fig.  11. 

sticticalie,  V,  320,  321,  figs.  42,  43,  44,  45. 
Maigarodes  quadristigmalis,  I,  24,  fig.  4. 
Menesta  melauella,  II,  303,  fig.  fiS. 
Ocuoria  disyiar,  II,  20S,  209,  210,  figs.  36,  37,  38,  39. 
(Eneis  macounii,  II,  45,  fig.  6. 
Omia  nesswa,  V,  329,  fig.  46. 
ODcoenemis  flagranti?,  V,  329,  fig.  4C. 
Papilio  turnus  var.  glaucus,  aberrant  adult,  VII,  45, 

fig.  15;  46,  fig.  16. 
Peridroma  demutabilis,  V,  329,  fig.  4ii 
Plodia(Ephc'stia)  iuterpunctella,  II,  171,  fig.  30. 
Prodoxus  ciiiereus,  V,  306,  fig.  38. 

coloradeusis,  IV,  374,  fig.  74. 

decipiens,  IV,  371,  372,  figs.  69,  7(t,  71. 

luargiuatus,  IV,  373,  fig.  72. 

reticulatUB,  IV,  374,  fig.  75. 

j'-inversus,  373,  fig.  73. 
Prouuba,  maxilla'  of,  V,  162,  fig.  12. 

maculata,  IV,  368,  fig.  66. 

yuccasella,  IV,  360,  362,  363,  365,  368,  figs.  58, 
50,  60,  01,  67. 
Schinia  iutrabilis,  V,  329,  fig.  46. 
Silk  worm,  grasserie  of.  III,  445,  fig.  34. 
Spilosoma  fiiliginosa,  II,  23G,  fig.  47. 
Telea  polyphemus,  male  anteuna,  VII,  40,  fig.  14,  a. 
Tinea  (Tiueola)  biselliella,  II,  213,  fig.  42. 

pelliouella,  II,  212,  fig.  40. 

tapetzella,  II,  214,  fig.  43. 
Tristyla  alboplagiata,  V,  329,  fig.  46. 
Uranotes  melinus,  VII,  354,  fig.  35. 
Vanessa antiopa,  diagram  of  forewing,  I,  308,  flg.  71. 
Zanclognatba  minivalis,  IV,  111,  fig.  9. 
Zeuzera  pyriua,  IV,  317,  fig.  56. 


COLEOPTERA. 

Acneus,  antenna,  VII,  37,  fig.  12,  d. 
Adranos,  antenna,  VII,  37,  fig.  12,  i. 
Agrilus  sinuatus,  work  of,  VII,  259,  fig.  26. 
.Amphizoa  leeontei,  V,  19,  20,  figs.  4,  5. 
Anthonomus  graudis,  larva,  pupa,  beetle,  VII,  296, 
fig.  30. 

signatus,  with  work,  ou  strawberry,  V,  167,  171, 
176,  figs.  13,  14,  i5,  16. 
Antlirenus  scrophulariw,  II,  127,  flg.  19. 
Beau  weevil,  IV,  299,  flg.  42. 

(See  aim  Bruchus  obtectus.^ 
Bolbocerus,  antenna,  VII,  37,  fig.  12,  h. 
Bruchus  obteetus  (faba;),  IV,  301,  flg.  43. 
Bruchus  pisorum  (pisi),  first  larval  stage,  V,  205,  fig. 

21 
Chelyoxenus  xerobatis,  VI,  309,  fig.  19. 
Ciciudela  linibata,  II,  144.  fig.  24. 
Coccotorus  prunicida,  II,  259,  fig.  56. 

ecutellaris,  I,  89,  fig.  12  ;  II,  259,  fig.  55. 
Coleoptera,  some  autennse  of,  VII,  37,  fig.  12, 


Copris  gi.pheri,  VI,  310,  fig.  20. 
Coryuibites,  antenna,  VII,  37,  fig.  12,  b. 
Cofton-boII  Weevil,  map  showing  distribution,  VII, 

301,  fig.  31. 
Crepidodera  rufipos,  V,  341,  flg.  47. 
Pendroides,  antenna,  VII,  37,  fig.  12,  e. 
Dermestes  vulpinus,  II,  63,  64,  figs.  7,  8. 
Diabrotica  12-punctata,  IV,  104,  flg.  5. 
Dineutes,  antenna,  VII,  37,  fig.  12,  f. 
Hylesinus  sericeus,  work  of,  VII,  254,  fig.  25. 
Laclinosterna,  anteuna,  VII,  37,  fig.  12,  g. 

arcuata,  sexual  characters,  I,  184,  fig.  43. 

dnbia,  sexual  characters,  I,  183,  fig.  42. 

fuBca,  sexual  characters,  I,  182,  fig.  41. 

grandis,  anal  characters,  I,  184,  fig.  40. 
Languria  mozardi,  I,  119,  fig.  23. 
Leoiiia  rileyi,  $  and  parts,  I,  212,  fig.  47. 
Ludius,  antenna,  A'll,  37,  fig.  12,  a. 
Macrodactylus  subspinosus,  II,  296,  figs.  61,  62. 
Macrostola  lutea,  VII,  340,  fig.  33. 
May  beetle,  organ  of  smell,  VII,  35,  fig.  11,  B. 
Megilla  maculata  and  parasite,  I,  101,  fig.  14. 
Meloloutlia,  organs  of  smell,  VII,  34,  fig.  10,  C. 
Nemognatha,  maxilla  of,  V,  162,  fig.  12, 
Nicobium  hirtum,  VII,  396,  fig.  44. 
Onthophagus  polyphemi,  VI,  311,  fig.  21. 
Pea  weevil  (Bruchu.«  pisorum),  IV,  297,  298,  figs.  40, 
41  ;  \,  205,  fig.  21. 

(See  aim  Bruchus  jiisorum.) 
Phengodes,  antenna  of  male,  VII,  38,  fig.  13. 
Phyllotreta  armoraci.i',  VII,  405,  fig.  47. 
Platypsyllus  castoris,  I,  303,  304,  306.  figs.  07,  C(*,  C9; 

11,  245,  fig.  50. 

Plum  curculio  punetnres  in  apples,  II,  382,  fig.  71. 
Prionocyphon,  anteuna,  A'll,  37,  fig.  12,  c. 
Sphenophorus  obscurus,  larva,  pupa,  and  adult,    I, 

186,  fig.  44;  work  in  sugar  cane,  I,  189,  fig.  45. 
ochreus,  II,  132,  133,  figs.  20,  21. 
Vedalia  cardinalis,   II,  71,  73,  figs.   9,  10;  III,  439, 

fig.  31. 

DIPTERA. 

Anthrax  hypomelas,  II,  354,  fig.  67. 

Belvosia  bifasciata,   variations  in,  V,  PI.  I,  opp.  p. 

238. 
Celatoria  crawii,  II,  234,  fig.  46. 
Ceratitis  capitata,  III,  5,  6,  figs.  1,  2. 
Cha-topsis  a-nea,  VII,  352,  fig.  34. 
Chirouomus,  antenna,  VII,  40,  fig.  14,  d. 
Chrysopila,  sense  organs  of  abdominal  appendages, 

VII,  34,  fig.  10,  D,  a,  b. 
Cuterebra  emasculator,  larva,  I,  214,  fig.  48. 
Cyrtoncura  ca'sia,  adult,  larva,  VII,  339,  fig.  32. 
Dennatobia  sp.,  I,  79,  80,  figs.  10, 11. 
Drosophila  flaveola,  VII,  382,  fig.  40. 
Erax,  palpus  and  palpifer  of,  V,  162,  fig.  12. 
Ha>matobia  serrata,  II,  93,  94,  99.  100,  101,  figs.  11, 

12,  13,  14,  15. 

Hessian  fly,  map  showing  divergence  of  two  annual 

broods  of,   VI,    140,  fig.  3;  table  showing  annual 

cycle  of,  147,  fig.  2. 
Hippelates  fiavipes,  VII,  374,  fig.  37. 

plebejus,  VII,  376,  fig.  38. 
Sypodernia  bovis,  II,  158,  159,  173,  174,  175,  figs.  26, 

27,  31,  32,  33,  34,  35;  IV,  311,  315,  316,  figs.  46,  62, 

53,  54,  65. 
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Hypoderma  lineata,   IV,  307,  313,  314,  315,  310,  figs. 
44,   4S,  49,  50,  51;  diagram  uf  spiny  aniiatuie,  IV, 
311,  312,  figs.  46,  47. 
gp.,  II,  238,  fig.  48. 
Lestophonus  iceryae,  I,  21,  fig.  3;    f  genitalia,  I, 

330,  fig.  73;  wiug  venatiou,  I,  32'J,  fig.  72. 
Mesograpta  polita,  I,  5,  fig.  1. 
Pegomyia  vicina,  VII,  380,  fig.  39. 
Ph ytomyza  chrvsanthemi,  VII,  399,  fig.  45. 
Sciaia  tritici,  VII,  407,  fig.  48. 
Trypeta  aeciiialis.  III,  312,  313,  figs.  27,  28. 
fratria,  VII,  383,  fig.  41. 
ludens,  I,  45,  fig.  9. 
pomonella,  III,  255,  fig.  22. 

HEjnPTER.\. 

Acanthia  lectularia,  II,  105,  fig.  16. 
Aleyrodes  citri,  V,  219,  221 ,  figs.  23,  24. 
Aphis  brassicae,  III,  289,  fig.  24. 

persicae-niger,  sensory  pits  on  antennae,  VII,  35, 
fig.  11,  A.      ■ 
Aleurodicus  cocois,  V,  314,  315,  316,  figs.  39,  40,  41. 
Brorliymena  annulata,  VII,  47,  fig.  17. 
Ceresa  bubalus,  VII,  9,   fig.  4;  female  at  work  and 
■     egg,  12,  fig.  7. 

taurina,    adult    female,    VII,    10,  5;    egg    and 
nymph,  11,  fig.  6. 
Chaitcphorus  negundinis.  III,  288,  fig.  23. 
Chinch  bug,  map  showing  area  ravaged  by,  VI,  151, 
fig.  4;  diagram  of  field  infested  by,  VII,  141,  fig.  IS- 
Conorhinus  sanguisuga,  II,  106,  fig.  17. 
Diaspis  lanatus,  VI,  287,  292,  293,  294,  figs.  12,13. 

14,  15, 16,  17. 
Dysd^rciis  suterellus.  egg  taken  for,  I,  236,  fig.  50! 
stages  1  to  3,  I,  2.37,  fig.  51;  fourth  stage  or  pupa, 
and  adult,  I,  237,  fig.  52. 
Entilia  sinuata,  V,  244,  fig.  25  (should  be  fig.  34a). 
Gossyparia  ulmi,  II,  31,  37,  38,  40,  figs.  1,  2,  3,  4,  5. 
Homalodisca  coagnlata,  V,  150,  fig.  10. 
Icerya  a>gyptiacum,  III,  98,  fig.  13. 

montserratensis.  III,  100, 101,  102,  figs.  14, 15, 16, 

17. 
palmeri,  III,  103, 104,  figs.  18, 19. 
purchasi,  newly  hatched    $   larva,    I,  127,  fig. 
24;  second  stage  J*  larva,  I,  127,  fig.  25;  sec- 
ond stage   9  larva,  I,  127,  fig.  26;  third  stage 
9  larva  I,  128,  fig.  27;  pupa,  I,  128,  fig.  28, 
and  adult,  I,  128,  fig.  29. 
rosae.  III,  93,  95,  96,  97,  figs.  6,  7,  8,  9,  10, 11, 12. 
Lachnus  platanicola.  III,  Plate  I,  facing  p.  292. 
Melanoxanthus  bicolor,  III,  291,  fig.  25. 

fiocculosus,  III,  292,  fig.  26. 
Oncognathus  binotatus,  V,  90,  91,  figs,  8,  9. 
Phylloxera,  inundating  vineyard  to  control,  VI,  316, 

fig.  22. 
Pseudococcus  aceris,  insects  on  leaf  and  bark,  VII, 
235,  fig.  23;  adultfemale,  adult  male,  young  larva, 
237,  fig.  24. 
Psylla  pyricola,  V,  226,  227,  228,  tigs.  25,  26,  27,  28, 

29. 
Rheumatobat"s  rileyi,  V,  190,  191,  192,  figs.  18,  19, 
20  (also  "undetermined   hydrobatid  water  bug," 
IV,  199,  fig.  22). 
San  Jose  scale,  adult  female,  A'l,  308,  fig.  28;  adult 
male,  369,  fig.  29;  apple  branch  infested  with,  367, 
fig.  27;  pear  infested  with,  300,  fig.  26. 
5549 2 


Sarcnpsylla  galliuacea,  male,  VII,  23,  fig.  8;  female, 

24,  fig.  9. 
Phorodon  humuli,  stem-mother,  I,  133,  fig.  30;  first 

migrant  from  plum,  third  generation,  I,  133,  fig. 

31;  truose.\ual  9,  1, 134,  fig.  32;  cT,  I,  134,  fig.  33, 

eggs,  different  forms  and  sexes,  I,  135,  fig.  34. 

OKTUOPTF.R.*.. 

Calopteuus,  auditory  appararus,  VII,  34,  fig.  10,  G; 

organ  of  smell,  35,  fig.  11,  G. 
Cockroach,  sensory  organ,  VII,  34,  fig.  10,  A. 
Croton  bug,  II,  266,  fig.  57. 
Mautid,  Australian,  cross  section  of  egg  case  of,  IV, 

244,  fig.  30. 
Mecouema,  auditory  apparatus,  VII,  34,  fig.  10,  F. 
Panchlora  viridis,  III,  443,  444,  figs.  32,  33;  IV,  120, 

fig.  12. 
Scliistocerca  americana,  adult,  VII,  220,  fig.  19;  first, 

second,  and  third  stages,  221,  fig.  20;  fourth  stage, 

222,  fig.  21;  fifth  stage,  223,  fig.  22. 
Stagmomantis  Carolina,  IV,  244,  figs.  29,  31. 

MEC0PTER.4.. 

Bittacus,  maxilla  of,  V,  162,  fig.  12. 

ISOPTERA. 

Termes,  sensory  organ,  VII,  35,  fig.  11,  H. 
fla>ipes,  sensory  organs,  VII,  35.  fig.  11. 

PLECOPTEKA. 

Perla,  sensory  organ,  VII,  34,  fig.  10,  D,  c. 


Bryobia  pratensis.  III,  46,  51,  figs.  4,  5. 
Hypoderas  columbaj,  V,  77,  fig.  7. 

AKANEIDA. 

Latrodectus  mactans,  (J  and  9  stages,  I,  204,  fig.  46. 
Tetranychus  6-maculatus,  II,  226,  tig.  44. 

MISCELLANEOUS   AND    UNCLASSIFIED. 

Antennae  of  some  in.sects,  VII,  40,  fig.  14. 

Carnation  twitter,  VII,  264,  fig.  28. 

Cordyceps  chinensis,  IV,  217,  figs.  24,  25. 

Lead  pipe  bored  by  larva,  IV,  202,  fig.  23. 

Minie   ball  gnawed  by  wood-boring  larva,  IV,  81, 

fig.  1. 
Philodendron  sp.,  inflorescence  of,  VII,  340,  fig.  33. 
Sensory  organs  in  insects,  VII,  34,  35,  figs.  10,  11. 
Yucca  aloifolia,  flower  fully  opened,  IV,  359,  fig.  57. 

angustifolia,  mature  pods,  IV,  369,  fig.  68. 

filamentosa,  IV,  364,  figs.  62,  64. 

nectar  apparatus,  IV,  366,  fig.  65. 

pistil,  section  of  carpel,  IV,  364,  fig.  63. 

INSECTICinAt   AND   OTHER    APPARATUS. 

Albrand  nozzle,  I,  265,  fig.  60. 
Beehive,  ancient  Greek,  V,  231,  fig.  30. 
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Jupj'  nozzle,  I,  265,  fig.  61. 

Machine  for  destruction  of  insects  in  mills,  VH,  263, 

fig.  27. 
Marseilles  nozzle,  construction,  I,  266,  fig.  62. 
New  Zealand  triplet,  I,  268,  fig.  63. 
Noel  nozzle,  I.  248,  fig.  57. 
Non-swarming  device,  Langdon,    V,  i'M,  232,   233, 

figs.  31,  32,  33,  34. 
Quajat's  horizontal  serimeter,  I,  337,  fig.  76. 


Riley,  or  c.vclone  nozzle,  I,  244,  fig.  54. 

Robinet'sserinieti  r,  I,  ;J33,  fig.  74. 

Sjiraying  apparatus,  designed  by  Dr.  Koland  Thax- 

tcr.  III,  3U,  fig.  3. 
Standard  serimeter,  I,  336,  fig.  75. 
Universal  spray  tip,  I,  245,  fig.  55;  246,  fig.  56. 
Vermorel  nozzle,  I,  263,  264,  figs.  58,  59. 
Vial  holder  in  use  in  U.  S.  National  Museum,  II, 

346,  fig.  66. 


PLANT  INDEX. 


A. 

Abelmoschus  esculentus,  Diaspis  lanatus  ou,  V,  247. 
Abies  alba,  Mytilaspis  pinifolia",  infesting,  TI,  3G4. 
bracteata,  Miorodus  bicolor  and  host  on,  III,  18. 
excelsa,  bark-beetlo  invasion  of,  in  Europe,  VI, 
125. 

Spathius  brevicaudus  ami  liost  on,  IV,  258. 
canadensis  and  host  on,  IV,  258. 
menziesii,  Ilylesinus  sericeus  on,  IV,  228. 
nigra,  Bracon  mavoritus  and  host  on,  IV,  256. 
Bracon  simplex  and  host  on,  IV,  256. 
Melanophilafulvogutta  and  parasite  on,  IV, 

257. 
Khysipolis  biformis  and  host  on,  IV,  257. 
Polygraphus  rufipennis  and  parasite  on,  IV, 

257. 
Spathius  similliraus  and  host  on,  IV,  258. 
Dendroctonus  frontalis  destroying,  V,  187. 
Absinthium  sp.,  dry,  Sitodrepa  panicea,  attacking, 

VII,  32. 
Abutilon  aviceuua',  scale  found  on,  IV,  345. 
Acacia,  Icerya  purchasi  affecting,  I,  129. 

Icerya  not  attacking  at  Toowoomba,  I,  87. 
locusts  injuring  in  India,  III,  433. 
Sinoxylon  declive  on,  IV,  260. 
decurreus,    Cryptophasa    unipunctata    on.    III, 

385. 
felicinia,  Bruchus  sp.  on,  V,  166. 
latifolia,  Icerya  originally  imported  ou,  I,  127. 
lophantha,  Aspidiotus  and  Scymnus  on,  V,  128. 
undulata,  Icerya  (purchasi)  on,  II,  57,  384. 
Acalypha  virginica.  Aphis  gossypii  on,  VII,  314. 
Acer,    Clisiocampa   disstria    feeding   on,   ref..   Ill, 
478. 

dasycarpum,  iEgeria  ou,  V,  81. 
Xyloterus  politus  in.  III,  87. 
Amitus  aleurodinis  and  host  on,  IV,  125. 
Zeuzera  pyrina  on,  note,  VI,  377. 
japonicum,  Capsus  quadrivittatus  on,  I,  293. 
Mamestra  eonfusa  feeding  on,  III,  63. 
negundo    (Negundo     negundo),    Liopus    varie- 

gatus  on,  V,  247. 
rubrum,  Anisota  rubicuuda  injuring,  I,  111. 
saccharinum,  coleopterous  leaf-miner  on,  II,  78. 
iEgeria  on,  V,  84. 
LithocoUetis  on,  II,  25,  119. 
Schizura  ipomoeie  feeding  on.  III,  63. 
Aconite.     {See  Aconitum.) 

Aconitum    napellus,    Silvanus    (Oathartus)    advena 
attacking,  VII,  32. 

Silvanus  sp.  attacking,  VII,  32. 
Sitodrepa  panicea  attacking,  VII,  31,  32. 
Achillea  millefolium,  Languria  mozardi  feeding  ou, 
III,  254. 
sp.,  Capsus  quadrivittatus  injuring,  I,  293. 
Achras  sapota,  Vinsonia  stellifera  on,  V,  159. 
Acorns,  Balaninus  larva  in,  VI,  221. 


.Vcoriis,  Molissopus  latiferroaua  attacking,  VI,  319, 

320. 
Actiuomeris,  Polygnotus  actinomeridas  in  gall  on, 
IV,  126. 

Epicauta  cinerea  (Lytta  marginata)  ou,  V,  260. 
squarrosa,  LithocoUetis  bred  from,  II,  119. 
Adenostoma  sparsifolia,  Haltica  torquata  on,  V,  35. 
jEsculus  glabra,   LithocoUetis  guttifiuitella  mining 

leaves  of,  II,  54,  119. 
Agaricus  ulmarius,  following  attacks  of  insects,  VII, 

136. 
Agave  dasylyrium,  insects  affecting,  III,  432. 
Ageratum  sp.,  Aplodes  rubivora  and  parasite  on,  II, 

352. 
Agropyrum  repens,  Hessian  fly  attacking,  III,  306. 
Agrostis,  Hessian  fly  on,  II,  2.52;  III,  306. 
vulgaris,  Chlorops  infesting.  III,  71. 
Ailanthus,  beetles  on.  III,  272. 

"Ake-Ake"  or  "Ake-piro,"  galls  on,   in  New  Zea- 
land, II,  194. 
Akee,  Aspidiotus  and  Planchouia  on,  V,  245. 
Planchonia  flmbriata  on,  IV,  334. 
Pulvinaria  cupaniai  on,  V,  159. 
Pulvinaria  sp.  on,  IV,  334. 
Alder,  Acronycta  dactylina  and  parasite  on.  II,  351. 
hastulifera  and  jiarasite  on.  III,  155. 
Cecidomyia  serrulata  and  parasite  on,  IV,  125. 
rose-chafer  on,  II,  299. 

Cryptorhynchus  lapathi  feeding  on,  VII,  360. 
Gossyparia  ulmi  on,  in  Europe,  II,  35. 
Ilepialus  argenteomaculatus  injuring,  I,  250. 
LithocoUetis  alnifolia  mining  leaves,  II,  77. 
Polygnotus  alnicola  in  gull  on,  IV,  126. 
Pthogas  intermedins  and  host  ou,  II,  352. 
Schizoneura  tessellata  attacking.  III,  295. 
Zeuzera  pyrina  feeding  on,  IV,  77. 
{See  also  Alnus.) 
Alfalfa,  Agrotis  introferens  on,  VII,  143. 

grasshoppers  injuring,  IV,  50,  51,  52,  144. 
insects  of,  doubtless  checked  by  irrigation,  V, 

80. 
Leucauia  unipuncta  on,  in  New  Mexico,  VI,  41. 
Loxostege  attacking  in  Wyoming,  VI,  30. 
Stictocephala  incrmis  on,  V,  92. 
Allium  porrum,  Thrips  tabaci  on,  VII,  394. 
Allspice,  Cyrtomerus  pilicornis  in,  ref.,  A'l,  273. 
Almond,  Ceresa  bubalus  on,  V,  92. 
Almond,  locusts  injuring,  IV,  144. 

meal,  Silvanus  surinamensis  attacking,  VII,  32. 
Polycaon  confertus  on,  V,  34. 
stoutii  on,  V,  33. 
.\lnus  incana,  Acronycta  brumosa  and  parasite  on, 
III,  15. 

Acronycta  dactylina  and  parasite  on,  II,  352. 
Hepialus  argenteomaculatus  injuring,  1,250. 
LithocoUetis  bred  from,  II,  120. 
incanella  mined  by,  II,  80,  81. 


Note.— For  i 


jilanatiou  of  the  abbreviations  used,  see  Preface. 
(19) 
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Ahiu.s,  Gossypariu  ulnii  on,  in  Euroiie,  II,  35. 
seiTulafa,  liithocolU-tiB  bred  from,  II,  120. 

I'latyteryx  arcuata  and  parasite  on,  11,352. 
sp.,  Coleopliora  cinerella  and  parasite  on,  III,  18. 
LithocoHetis  bred  from  II,  120. 
Aloesocratina,  Lepismasaccharina  attacking, VII,32. 
AlternaDtliera  flavesceus,  Pholisora  bayhm-stii  feed- 
ing on,  III,  300. 
Althiva  officinalis,  dry,  Sitodrepa  panicea  attacking, 
VII,  32. 

rosea,  Neinatoueura  malvacearuni  on,  A'll,  251. 
AniaranthuR,  Agrotis  aunexa  on,  IV,  31. 
.Vpliis  gossypii  feeding  on,  VII,  313. 
Ambrosia  artemisiaefolia,  Civnophanes  languriie  and 
host  on,  IV,  258. 

Calyptus  tibiator  and  liost  on,  IV,  25!). 
Dectes  spinosus  on,  III,  80. 
Li.vus  scrobirollis  aud  parasite  on,  IV,  256. 
Tischeria  ambrosiella  bred  from,  II,  325. 
Cryptok'cliia  quercicoUa  bred  from,  II,  151. 
Entilia  sinuata  on,  \,  92. 
Eurycreon  rantalisand  parasite  on,  III,  17. 
Microdus  sanctns  and  host  on.  III,  IT. 
Predisca  strenuana  and  parasite  on.  III,  IS. 
Rhodoba-nus  13-punctatus  on,  I,  198. 
Sigalpbus  curculionis  and  host  on,  II,  353. 
sp.,  Trypeta  gibba  aud  parasite  on,  II,  349. 
trifida,  Bracou  tortrioicola  and  host  on,  II,  349. 
Ca?nophanes  languria;  and  host  on,  IV,  258. 
Pectes  spinosus  i  n.  III,  86,  421. 
Langnria  mozardi  ovipositing  in  stems,  II, 

347. 
Lithocolletis  bred  from,  II,  119. 
Lixus  scrobicollis  aud  parasite  on,  IV,  256, 

257. 
Tisclieria  lieliopaiella  bred  from,  II,  .325. 
"Ambrosia,"  food  of  Xyleborus,  11,  280. 
Amelauchier  canadensis,  plum  curculio  attacking, 

III,  219. 
Amorpba  canescens,  Cecropia  cocoons  on,  1, 1.55. 
fruticosa,  Bruchus  exiguus  on,  \,  IGG,  2.50. 
Eupelmus  cyauiceps  reared  from,  V,  250. 
Lithocolletis  bred  from,  II,  119. 
Walshia  amorphella  bred  from,  II,  281. 
Lithocolletis  ublerella  bred  from,  II,  53. 
Ampelopsis,  Alypia  8-maculata  ou,  IX,  01. 
Ampeloglyptcr  ater  on,  VII,  387. 

crenatus  on,  VII,  387. 
Madams  undulatus  on,  VII,  387. 
quinquefolia,  Telamuna  fasciataaml  unioolor  on, 
V,  '.)■■',. 
Amphicarpiva,  Lithocolletis  bred  from,  II,  53,  110. 
Amygdala  dulcis,  meal,  Silvanus   surinamensis  at- 
tacking, VII,  32. 

{See  also  Almond.) 
Anacardiacea',  Lithocolletis  guttifinitella  (?)  mining 

leaves  of,  11,54. 
Anacardium  occidentale,  Coccida'  on,  V,  150. 
Anauassa  sativa,  Dia-spis  bromelia;  on,  A'l,  231. 
Andromeda,  rose-(  baler  feeding  on,  111,271. 
Anise,  wild,  alleged  insecticidal  properties  of,  A',  50. 
Auiseseed,  dry,  Sitodrepa  panicea  attacking,  VII,  32. 
Anuatto,  Bruchus  sp.  iu,  VI,220. 
Catorama  tabaci  (?)  in,  A'l,  219. 
Tribolium  confusum  in,  A'l,  220. 
Anona  muricata,  Icorya  montserratensis  feeding  on, 

111.408. 
Antennaria   jiaunosa,    smut-fungus  on    chrysophyl- 

lum,  111,  100. 
Anthemis  tiuctoria,  Phheothrips  armata  ou,  I,  140. 


AutLuriuni  lanceolatum,  Coccida;  on.  A',  159. 
Anthyllis    vuluei-aria,   Drosophila    flaveola   mining 

leaves  of,  VII,  381. 
Aphyllon  tuberosum,  Clielonus  iridesceus  and  host 

on,  II,  352. 
.\pple,  iEgeria  pyri  on,  lA',  34. 

analyse;^  of  sprayed,  for  arsenic,  ref.,  \,  1. 

Anchylopliora(=Phox(>pteri8?)  nubeculaua  and 
parasite  on,  III,  156. 

Auomala  marginata  ou,  A',  45. 

undulata  injuring  blossoms  of,  A'll,  380. 

aphides  on,  lA',  44. 

Aspidiotus  perniciosns  on,  III,  OS. 

Aspidiscasplendoriferellaand  parasite  on,  111,15. 

blighting  due  to  ineects  (?),  VI,  9.3. 

Bracou  agrili  and  host  ou,  lA',  257. 

Brochymena  annulata  on,  A'll,  47. 

Caceecia  argyrospila  on,  IA',395. 

capsid  injuring,  II,  3S1. 

case-bearer  of.  A',  1. 

Chrysobothris  californica  on.  A',  33. 
eemisculpta  on,  A',:'.3. 

Colaspidea  smara.sdula  on,  note,  A'l,  373. 

coleopterous  enemies  of,  lA',  43. 

DIabrotica  12-puuctata  on,  lA',  107. 

Diphucephala  splondens  injuring,  iu  Au^tralia,I, 
361;  111,480. 

effect  of  ai-senic  on,  I,  i;5. 

Emi>oasca  mali  on,  note,  A'l,  375. 

Epica-rus  imbricatus  on,  lA',  77. 

ermine  moth  on,  lA',  221. 

Eubadizou  pleuralis  aud  host  on.  III,  58. 

Eupelnuis  sp.  bred  from,  A',  250. 

good  results  from  spraying,  lA',  167,  205,  288,  409. 

Grapholitha  jirunivora  and  parasite  ou,  III,  15. 

Haltica  foliacea  injuring.  A',  .39. 

neuops  bruuneus  on  twigs,  II,  288. 

Heterogamus  fumii)ennis  and  host  on,  II,  351. 

nyanocera  scabra  ou,  lA',  2:50. 

Ilyphantria  cunea  defoliatiug  trees.  III,  338. 

Ipochus  fasciatus  on,  lA',  262. 

insecticides  for.  III,  364;  IV,  37,  354;  VI,  184. 

insects  in  Mississippi  injurious  to.  III,  338. 

insects  injuring,  in  Cornell  bulletin.  III,  308. 

insects  of,  in  Victoria,  lA',  2. 

insects  on,  II,  338;  V,  17,  IS. 

Lachuosterna  prunina  ou,  iu  Michigan,  II,  43. 

Lecanium  pruinosum  feeding  on.  III,  384. 

Leptocoris  trivittata  on,  lA',  273. 

Limueria  pterophone  and  host  on,  III,  157. 

locusts  attacking,  A'l,  208. 

louse  of.  Ill,  238,  239. 

(See  Apple  aphis,  plaut-lousi^,  etc..  General 
Index.) 

Lygus  pratensis  injuring,  II,  49. 

Macrodactylus  uuiformis  ou,  II,  115. 

maggot  of,  III,  253. 

Mamestra  confusa  feeding  on,  III,  63. 

Mamestra  picta  on,  A',  287. 

Jtembracidre  on.  A',  92,  93. 

new  enemy  of,  in  Australia,  II,  380. 

Xotoxus  cjilcarjitus  on.  A',  197. 

Ocueria  dispar  on,  II,  86,  209. 

(Ecanthus  uiveus  and  Ceresa  bubalus  breeding 

in  twigs  of,  IT,  1.30. 
(Edemasia  coucinna  on,  IV,  207. 
Orriix  geminatella  on,  HI,  16;  A'l,  375. 
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Apple,  Parlatoria  proteus  on,  ref.,  VI,  57. 

Pempelia  liauiniondi  on,  noto,  VI,  375. 

Phoxoptei-is  nubeculaiia  and  parasite  on,  II,  350. 

plum  curculio  on,  III,  219;  V,  94,  99. 

Psylla  niali  on,  in  Russia,  III,  393. 
spp.  on,  IV,  128. 

Iihyssalus  atriceps  anil  liost  on,. II,  350. 

root  borers  of,  V,  216. 

rose-chafcr  on,  II,  299;  III,  220,  271;  V,  95. 

San  Jose  scale  on,  VI,  253,  3G3. 

Schi.stoceroa  americana  damaging,  VII,  223,  429. 

Scolytus  rugulosns  on.  III,  299,  468;  V,  250. 

scurfy  bark-louse  on,  I,  324. 

supposed  root  knot  on,  II,  315. 

Syiieta  albida  on,  IV,  396. 

tent  caterpillar  on.  III,  483. 

Teras  minuta  on,  note,  VI,  375. 

Termes  flavipes  (?)  injuring,  \,  201. 

Tmetocera  ocellana  on.  III,  17,  18;  VI,  184,  333. 

Utah  Clisiocampa  on,  IV,  75. 

wax  scale  infesting,  I,  320. 

woolly  root-louse  of,  lA',  210;  ref.,  VI,  2. 

Zcuzera  pyriiia  feeding  on,  IV,  77. 
Apeiba  tibourbou,  Aspidiotus  articulatus  and  per- 

sonatus  on,  V,  24.5. 
Apium  petroselinum,  dry,  Tenebrio  obscurus  attack- 
ing, VII,  32. 
Apocynum   audrosa?mifolium,    Clirysochus    auratus 
feeding   on.    III,  349. 

cannabinuni,  dry,  Sitodropa  panicea  attacking, 
Vir,31. 
Apricot,  Ceresa  bubalus  on,  V,  92. 

Diabrotica  vittata  injuring,  I,  59. 

Euthrips  occidentalis  attacking,  VII,  392. 

insects  affecting,  in  Victoria,  IV,  2. 

Lecanium  pruinosum  feeding  on.  III,  384. 

Motacliroma  luridum  on,  VII,  430. 

Xoti.xus  calcaratus  on,  V,  197. 

Oineria  dispar  feeding  on,  II,  209. 

Scliizax  senex  on,  \,  39. 

twig  borers  injuring,  IV,  207. 
Aralia  guilfoylei,  Aspidiotus  personatus  and  articu- 
latus on,  V,  245. 

Ileliothrips  cestrl  attacking,  VII,  391. 

si)inosa,  Capsus  quadrivittatus  injuring,  1, 293. 

racomosa  (?),  Entilia  sinuata  en,  V,  245. 
Arauja  albeus,  nioth-catcliing  plant,  VII,  268. 
Arbor  vitaj,  bagworm  on,  V,  116. 
Arbutus  s;).?,  Eucheira  socialis  on,  IV,  84. 
Archangelica,   Trypeta   heraclei  mining   leaves  of, 

VII,  384. 
Areca  catechu,  Coccida?  on,  A',  159. 

lutescens,  coccid  on,  VII,  173. 

rubra,  Coccida;  on,  VI,  50. 
.\rgenioue  mexicana,  migration  of,  II,  320. 
Argyreia  speciosa,  Diaspis  lanatus  on,  V,  247;  VI, 

288. 
Aroid  plaut,  Macrostola  lutea  fertilizing,  VII,  340. 
Arrow  leaf,  Listronotus  latiusculus  breeding  in,  II, 
201. 

Kliopalosiphum  nymphseaj  (?)  on.  A',  236. 
Artemisia  californica,   Colaspidea    smaragdula  on, 
VI,  373. 

Trirliabda  luteocincta  on,  V,  35. 

found  in  permanent  locust  region,  II,  217. 

Polygnotus  artemisiaj  in  gall  on,  IV,  125. 
striaticeps  in  gall  on,  IV,  125. 


Artemisia  trideutata,  Polygnotus  utabensis  in  gall 

on,  IV,  125. 
Artichoke,  Opius  tloridanua  and  host  on.  III,  69. 
Artocarinis  incisa,  Aspidiotus  on,  V,  159. 
Arum  triphyllum,  dry,  Sitodrepa  panicea  attacking, 

VI  I,  .32. 
Asclepias  cornutum,  Callipterus  asclepiadis  on,  V, 
236. 
corymbosa,  Khyssematus  liueaticollis  and  para- 
site on,  II,  350. 
incarnata,  Mamestra   Icgitima  in  seed  pod  of,  II, 
382. 

Khyssematus  lineaticollis  in  pods,  II,  112. 
Ash,  Callimorpha  sufTusa  on,  IT,  295. 
canker-worms  on.  A',  125. 

European,  Psyllobora  20-maculatu  and  parasite 
on,  V,  249. 
.     Hylesinus  aculeatus  on,  A'l,  227. 
insects  on,  in  South  Dakota,  lA',  68. 
Lecanium  pruinosum  feeding  on.  III,  384. 
Mytilaspis  pomorum  feeding  on,  III,  469. 
Neoclytus  capra-a  on,  lA',  131. 
Ocneria  dispar  feeding  on,  II,  209. 
lirickly,  red  spider  attacking,  A'l,  269. 
Priouus  laticolIis(?)  in,  II,  316. 
Sphinx  cbersis  larvre  on.  III,  232. 
Asparagus,  Agrotis  fennica  feeding  on.  III,  247. 
Crioceris  asparagi  on,  IN',  401;   A'l,  186,  191. 
Crioceris  12-punctata  on,  lA',  395  ;    V,  94  ;   A'l, 

191. 
Ilomalodiscacoagulata  on,  A',  152. 
Hamestrapicta  on.  A',  125. 
Aspen,  Alans  oculatus  on,  lA',  65. 

Mesochorus  luteipes  and  host  on.  III,  156. 
Pcecilonota  cyanipes  on,  IV,  G6. 
Asplenium,  Aphelenchus  olesistusattackiug,A'1, 101. 
Astragalus,  Bruchus  aureolus  on.  A',  166. 

Bruchus  obsoletus  on.  A',  30. 
Aster  asteroides,  Gelechia  galla^astrella  and  parasite 
on,  II,  350. 
black  blister  beetle  injuring.  III,  410. 
Polygnotus  astericola  in  gall  on,  lA',  120. 
spinosus,  Mermiria  bivittata  on,  A'l,  31. 
Asynapta  sp.,  Polygnotus  asynaptaj  in  gall  on,  lA*, 

126. 
Atriplcx  canescens,  Polygnotus  atriplecis  in  gall  on, 
IV,  126. 
nummularia,    Pulvinariu     niaskelli     attacking, 
IV,  294 
Atriplex,  Opatrum  intermedium  attacking,  I,  167. 
Atropa  belladonna,  dry,  Sitodrepa   panicea  attack- 
ing, A'll,  32. 
Audibertia  polystachya,  Psoa  maculata  on,  lA',  261. 
Auracaria,  Dactylopius  on,  lA',  290. 
Avena,  Toxoptera  graminum  on,  lA',  245. 
Aweto,  or  insect  fungus,  lA',  217. 
Azalea,  Chinese,  bark-Iouso  injuring,  II,  35. 
nudiflora,  Eriococcus  azalea;  on,  A'll,  52. 
Ocneria  dispar  feeding  on,  II,  209. 
scale  on,  in  Michigan,  A'l,  327. 


Baccharis  pilularis,  Bracon  californicus  bred  from 
gall  on,  II,  349. 

Polygnotus  californicus  in  gall  on,  lA',  126. 
viminalis,  Lysiphlebus  baccharaphidis  and  host 
on.  III,  61,  313. 
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Bajra  crops,  locust  injuring,  in  India,  III,  433. 
Balm  (ifGilead,  Ocneria  dispar  ft-ediug  on,   II,  210. 
tree,  Sciapteron  roliinia;  boring,  in  Washington, 
II,  18. 
Banilxio,  bored  by  insect,  II,  62. 
Coccidi«  on,  "VI,  M. 
DinoderuB  bifoveolatus  (brevis)  iu  ref.,  VI,  274; 

VII,  327. 
Lyctus  sp.  boring  in,  II,  19. 
Banana,  Castnia  licus  attacking,  V,  356. 
CoccidR)  on,  V,  160. 
Icerya  niontserratensis  on,  IV,  407. 
Icerya  sp.  on,  III,  184. 
preserved,  Nausibius  clavicornis  attacking,  VI, 

218. 
Sphenophorus  obscurus  under  bark  of,  I,  186. 
Banyan,   Icerya  purcliasi  attacking,  in   Honolulu, 
III,  330. 
Myzus  cerafii  attacking,  III,  479. 
tree,  Dactylopius  ou,  in  Egypt,  II,  250. 
Barberry,  host  plant  of  wheat  rust,  V,  52. 
Barley,  Chlorops  twniopus  damaging,  I,  351. 

Piplosis  equestris  probably  injuring,  in  England, 

II,  147. 
Hessian  fly  in,  IV,  235. 

stored,   Calandra  granaria  (reinotepunctata)  at- 
tacking, V,  62. 
Basswood,  Bracon  cookii  and  host  on,  II,  349. 
canker-worms  on,  V,  125. 
tent  caterpillars  on,  IV,  139. 
Bean,  Anthomyia  angustifrous  on,  VII,  205. 
Aphis  gossypii  attacking,  VII,  314. 
blister  beetle  injuring.  III,  417. 
Bruchus  obtectus  on,  I,   316,  etc.      (See  Bean 
weevil.  General  index.) 
epp.  infesting,  V,  165  ;  VI,  220. 
subarmatus  (?)  damaging,  in  Africa,  II,  2. 
cantharid  damaging,  in  Africa,  II,  2. 
Cantharisnuttalli  injuring,  V,  126. 
Cerotoma  caminca  on,  \,  110. 
Diabrotica  12-punctata  on,  IV,  107. 
eel-worm  damaging,  ref..  Ill,  293,  366. 
Epilachna  (corrupta)  on,  II,  113,  114;  III,  376, 

419  ;  IV,  26,  355. 
Epitrix  subcriuita  on,  IV,  135. 
Eudamus  proteus  destructive  to,  V,  196. 
insects  injuring,  iu  Kansas,  III,  44. 
Nezara  hilaris  puncturing  buds  of,  II,  147. 
rhorbia  fusciceps  on,  VII,  429. 
Spermophagns  pectoralis  infesting,  VII,  328. 
Sysfenablanda  attacking,  VI,  186. 
Telesilla  cinereola  injuring,  II,  283. 
Urauotcs  raelinus  on,  VII,  354. 
weevil  of.     (See  Bean  weevil.  General  Index.) 
Windsor,  Bruchus  rufimanus  in,  VI,  220. 
Beech,  Agrilus  damage  to,  VII,  198. 

Bracon  simplex  reared  from,  V,  248. 
Heliria  scalaris  on,  V,  93. 
insects  affecting,  II,  390. 
Ocneria  dispar  feeding  on,  II,  209. 
Schizura  ipomceae  feeding  on.  III,  03. 
water,  Corthylus  punctatissimus  on,  VI,  281 ;  VII, 
145. 
Beet,  Anthomyiida;  on.  III,  470;  VII,  379. 
Beets,  blister  beetles  injuring,  111,410. 

Epicauta  cinerea  (Lytta  niarginata)  ou,  V,  261. 


Beets,  Epicauta  lemniscataon,  IV,395. 

inse<t8  0u,III,229,437. 
Loxostege  sticticalis  on,  V,  55.  320,  VI,  369. 
sugar,  Monoxia  guttulata  on,  IV, 237. 
Begonia,  Aphclenchus  olesistus attacking,  VI,  161. 
Belladonna,  dry,  Sitodrepa  panicea  attacking,  VII, 

32. 
Bellis  perennis,  mitos  on,  1,350. 
Bernardia.also  a  genus  of  fcale  insects,  IV,  333. 
Betel   nuts,  Hypothenemus  eruditus  attacking,  VI, 
264. 

Lwmophlceus  ferrugineus  in,  VI.  218. 
Betula,  cherry-tree  Tortrix  on,  ref.,  V,  351. 
Lecaniuni  iiruino.sum  attacking, III, 384. 
LithocoUetis  bred  from,  II,  118, 120. 
lutea,  Bucculatrix  canadensisella  on,  \,  15. 
Mamestra  confu.sa  feeding  ou.  III,  63. 
Meteorus  orchesire  bred  from,  V,  249. 
nigra,  Dicoelotus  sp.  and  host  on.  III,  152. 

Pha'ogeues  hemitiloides  and  host  on,  III, 
152. 
populifolia,  Bucculatrix  canadensisella  oii,V,  14. 
sp.,  Cryptolechia  bred  from,  II,  151. 
Bergamot,  wild,  Anthonomus  sijinatus  on,  V,  175. 
Bigelovia,  Polygnotus  striaticeps  in  gall  on,  IV,  125. 
Bignonia  magnifica,  scale  insects  on,  V,  246. 
Birch  (black),  Phanurus  ovivorns  and  host  on,  123. 
Bucculatrix  canadensisella  on,  V,  14. 
Cryptolechia  bred  from,  II,  151. 
Cryptus  sp.  and  host  on.  III,  152. 
Enchenopa  binotata  on,  V,  93. 
gray,  scale  insects  on.  III,  218. 
Ichneumon  wilsonii  and  host  on.  III,  151. 
Lecanium  pruinosum  feeding  on,  111,384. 
Liumeria  nigricincta  and  host  ou.  III,  157. 

noctu.-e  and  host  on.  III,  158. 
LithocoUetis  betulivora  bred  from,  111,327. 
Mamestra  confusa  feeding  on.  III,  63. 
Meteorus  orcliesiiu  bred  from,  V,  249. 
Ocneria  dispar  feeding  on,  II,  209. 
Phreogenes  s]).  and  host  on.  III,  152. 
white,  MytilaspLs  pomorum  on.  III,  409. 
Zeuzera  pyrina  feeding  on,  IV,  77. 
"Bird's-eye  poplar,"  due  to  woodpeckers,  VII,  147. 
Biscutella,  double  flowers  caused  by  mites,  1, 350. 
Bitter  clover,  boll  worm  on,  1,331. 
Blackberry,  Anthonomus  signatus  injuring,  V,  168. 
borers  and  gall-makers  of,  lY,  27-30. 
Cecidomyia  farinosa  and  parasite  on,  IV,  126. 
Bracon  xanthostigmus  and  host  on,  IV,  257. 
Coloophora  n.  sp.  on,  \,  18. 
Diaspis  rosa!  ou,  V,  208. 
Diastrophus  ncbulosus  galls  on,  111,405. 
insects  injurious   to,  II,  257;  111,308,  366;  IV, 

332;  V,  95,  96,  2116. 
Lachnosterna  pruuina  on,  iu  Michigan,  II,  43. 
Lecanium  on,  VII,  29. 
Microihis  tortricis  and  host  on.  III,  17. 
Phyllo'cus  funiipennis  in,  VI,  299. 

triniaculutusin,A''I,299. 
rose-chafer  on,  III,  221. 
strawberry  weevil  on,  IV,  70;  V,  168. 
Thrips  tritici  injuring,  V,  127. 
Tmetocera  ocellana  injuring.  III,  249. 
Trichasis  rubicola  in  gall  on,  IV,  126. 
Black  cherry,  scurfy  bark -louse  on,  1,324. 
Black  gum.     (See  Sour  gum.) 
Black  spot,  fungus  disease  of,  Tasmania,  V,217. 
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Blanket  flower,  Thrips  tal)aci  attacking,  VII,  394. 
Blooilwood,  Acrophj'Ua  tesselata  denuding,  Y,  64. 
Blueberry,  believed  exempt  from  Authonomussig- 

iiatus,  V,  175. 
Blue  flag,  dry,  Sitodrepa  panicea attacking,  VII,  31. 
Bluu  fungus  disease  of  chinch  bug,  V,  70. 
Bill)  grass,  army  worm  on,  I,  376. 

stems  injured  by  insects,  I,  372. 
Blue  guui,  supposed  gall  mites  on,  V,  349. 
lioietus  edulis,  Chilosia  larva;  living  in,  I,  5. 
Biirage,  Otiorhynchus  ovatus  on,  V,  4G. 
Botrytis  disease  of  Schistocerca  peregriua,  IV,  408. 

tenella,  white  grub  parasite,  IV,  l.o2;  V,  69,  70. 
Bottle  grass,  injured  by  insects,  I,  372. 
Bouteloua  grasses,  Dissosteira  longipennis  injuring, 
IV,  19. 
oligostachya.     (See  Gramma  grass.) 
Box-elder,  bag-worm  on,  V,  116. 

Cacoecia  semiferana  on.  III,  15;  IV,  355;  V, 

49. 
Chaitopborus  negundiuis  on.  III,  287. 
effect  of  arsenic  on,  I,  125. 
Ephialtes  irritator  on,  V,  247. 
Leptocoris  trivittatus  on.  III,  72. 
Proconia  undata  on,  V,  204. 
Pulvinaria  innumerabilis  on,  IV,  75. 
scale  on.  III,  167. 

Trcmex  columba  from  trunk  of,  I,  171. 
Bracted  bindweed,  Thrips  vitifolirein  flowers,I,  139. 
Brassica  nigra,  mites  causing  double  flowers,  I,  350. 
Bread-fruit,  Aspidiotus  on,  V,  159. 

Icorya  attacking,  in  Honolulu,  III,  330. 
Bromus  ciliatus,  Hessian  fly  feeding  on.  III,  306. 
Broncho  bean.     (See  Jumping  bean.) 
Brunfelsia  americana,  Coccidaj  on,  V,  159. 
Bryophyllum  speciosum,  Diaspis  lanatus  feeding  on, 

VI,  288. 
Buchloe  dactyloides,  long-winged   locust  injuring, 

IV,  19. 
Buckwheat,  wild,  Calothysanis  amaturaria  feeding 

on,  IV,  .382. 
Buffalo  grass,  Dissosteira  longipennis  on,  IV,  19,  72. 

nettle  or  thistle,  migration  of,  II,  319. 
Bunch  grass,  found  in  permanent  locust  region,  II, 

217. 
Burdock,  Aphis  gossypil  attacking,  VII,  313. 
Burgmansia,  Lenia  nigrovittata  on,  V,  35. 
Bursaria  spinosa,  Charaxes  sempronius  frequenting, 

II,  13. 
Bursera  gummifera,  Coccidaj  on,  VI,  50. 
Bush  beans,  Diabrotica  vittata  injuring.  III,  337. 
Butler  weed,  army  worm  not  attacking,  I,  376. 
Butternut,  Carynota  on,  V,  93. 

Corythuca  arcuata  infesting,  II,  48. 
Bnchenopa  on,  V,  93. 
insects  affecting,  II,  390. 
Buttonweed,  Aphis  gossypii  attacking,  VII,  314. 


Cabbage,  Anthomyia  brassica;  and  parasite  on.  III, 
58. 

Apanteles  xylina  and  host  on,  IV,  259. 

aphis  of.      (See  Cabbage  aphis,  plant-louse,  etc.. 

General  Index.) 
army  worm  affecting,  I,  376. 
boll  worm  injuring,  I,  331. 


Cabbage,  Diabrotica  12-punctata  on,  III,  84;  IV,  107. 

Drosophila  graminum   mining  leaves  of,  VII, 
382. 

Entomoscelis  adonidis  damaging,  V,  2. 

Epicauta  cinerea  (Lytta  marginata)  on,  V,  260. 
leniiiiscata  on,  IV,  77. 

Erycus  puncticollis  damaging,  VII,  206. 

Harlequin  bug  injuring.  III,  127,  466. 

Hippodamia  convcrgens  feeding  on,  IV,  33. 

Homalodisca  coagulate  found  on,  V,  152. 

insects  injuring.  III,  149,  247,  337;  IV,  2;  V,  64, 
94;  VI,  4,  59,  96. 

Listronotus  appendiculatus  injuring,  VII,  206. 

maggot,  remedies  against,  V,  136. 

Mamcstra  picta  on,  V,  12.5. 

Murgantia    histrionica  on,   in  New  Mexico,  II, 
114,  115. 

Nematode  injury  to,  II,  263. 

Nysius  angustatus  attacking,  IV,  141. 

Ocneria  dispar  feeding  on,  II,  209. 

Phorbia  fusciceps  on,  VII,  429. 

Pieris  oleracea  injuring,  in  Michigan,  II,  42. 

Phyllotreta  vittata  attacking,  VII,  406. 

Pieris  rap.-e  on,  I,  319;  II,  42. 

Piouea  rimosalis  and  parasite  on.  III,  16. 

Plutella  cruciferarum  ou,  II,  2,  382;  III,  359. 

root  maggots  on.  III,  359;  V,  124. 

Thrips  tabaci  injuring,  VII,  394. 

worm  of.     (See  Cabbage  worm,  General  Index.) 
Cacao,  Ephestla  sp.  ou  beans,  VI,  274. 

Heliopeltis  bradyi  on,  ref.,  VI,  340.     (See  also 
Cocoa. ) 
Cactus,  Dactylopius  virgatus  on,  VII,  430. 

Chelinidea  vitigera  injuring,  V,  345. 

cochineal  bugs  on,  V,  549. 

insect  Injury  to,  V,  345. 

sow  bugs  injuring,  III,  402. 

syrphid  larva;  In  leaves  of.  III,  319. 
Cajanus  indicus,  enemies  of,  VI,  273. 
Cakile  americana,  Pieris  rapa;  feeding  ou,  II,  123. 
Calotropis    procera,   Aspidiotus  personatus    on,  V, 
246. 

Diaspis  lanatus  on,  V, 246;  VI, 288. 
Calystegia  sepium,  Thrips  in  flowers  of,  I,  139. 
Camellia,  Aramigus  fulleri  destructive  to,  II,  90. 

Fiorinia  camelliii;  injuring,  I,  376. 
Campanula  americana,  Languria  mozardi  feeding  on, 
III,  2.54. 

per6ica>foIia,  Capsus  quadrivittatus  on,  I,  293. 
Camphora  oflficinalis,  Papilio  turnus  on,  VI,  40. 
Canaigre,  Gastroidea  injuring,  VII,  386. 
Canavalbia,  Bruchus  longicoUis  on,  \,  166. 
Candytuft,  Thrips  tabaci  attacking,  VII,  394. 
Cane.     (See  Sugar  cane.) 

Canna  indica,  Aramigus  fulleri  destructive  to,  II,  90. 
Cantaloupes,  melon  lou.se  on,  V,  97  ;  VII,  315. 

melon  worm  injuring,  11,376. 

Systena  elongata  injuring,  III,  55. 
Capnodium  lanosum,  smut  fungus,  on  coffee,  VI,  334. 
Caprifig,  and  caprification,  11, 197  ;  IV,  128. 
insects,  remarks  on,  IV,  373. 
proposed  introduction  into  Australia,  V,  63. 
Capsella  bursa-pastoris.   Aphis  gossypii    attacking, 
VII,  313. 
mites  causing  double  flowers,  1,350. 
Capsicum,  Coccidse  on,  VI,  50, 288. 
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Cardamom,  Lamphidrs  olpis  injuring,  in  Ceylon,  II, 

01. 
Cardium,  Chilosia  larva>  living  in  stems,  1,5. 
Carcx  jiedunculata,  Cbionobas  maconuii  on,  TI,  4.5. 
Carica  papaya,  Diaspis  lanatus  on,  VI,  288 
Carnation,  attacked  by  carnation  twitter,  VI,  45. 

cut-worms  injuring,  II,  376;  IV,  405. 

Tbrips  injuring,  VI,  343. 
Carpiuus  americana,  Aco])tus  suturalls  in.  III,  87. 

insects  affecting,  II,  :590. 

Litliocolletis  bred  from,  II,  120. 
Carrot,  aphis  on,  II,  250, 328. 

Depressaria  beracliana  eating,  I,  97,  98. 

Ligyrus  gibbosus  injuring,  1, 382;  VII,  200. 

Rbopalosiphuni  sp.  injur  ng,  I,  302;  11,287. 

Systena  b'.auda  attacking,  \I,  189. 
Carum  kelloggii,  Papilio  zolicaon  on,  111,412. 
Carya  (Hicoria)  alba,  LithocoUetis  bred  from,  II,  119. 

Neoclytus    erythrocephalus    and    parasite    on, 
IV,"  257. 

Btomata  caused  by  Phylloxera  on,  IV,  327. 

Clisiocampa  disstria  feeding  on,  ref..  Ill,  478. 

Mamestra  coiifusa  feeding  on,  III,  63. 

olivseformis,  LithocoUetis  bred  from,  II,  119. 

sp.,  LithocoUetis  bred  fiom,  II,  119. 

Spathius  canadensis  and  host  on,  IV,  258. 

unifasciatus  and  host  on,  IV,  258. 
Cashaw  vines  injured  iu  Mississippi,  111,337. 
Cas-sia,  Ageronia  resting  on,  II,  12. 

Callidryas  cubule  feedingou.  III,  33r.;  VII,  324. 

fistula,  Aspidiotus  on,  V,  159. 

marilandica,  Bruchus  bivulneratus  on,  V,  105. 

acutifolia,  powdered,  Ptinus  brunneus  attacking, 
VII,  32. 
C'astanea  americana,  LithocoUetis  bred  from,  II,  120. 

Carpocapsa  pomouella  bred  from,  III,  296. 

indiia  and  tribuloides,  Pseudopulvinaria  on,  in 
Sikkim,  II,.i5. 
Castilleia,  injured  by  herbarium  pest,  V,  41. 
Castilliana  parviflora,  Melitn^a  auicia  and  parasite 

on.  Ill,  15. 
Castor  bean,  Corythuca  sp.  on,  VI,  196. 

oil  plant,  Acluea  inelicerte  on,  in  India,  II,  02. 
Casuurina,  Icerya  jiurcliasi  attacking,  iu  Uonolulu, 
III,  330. 

Oneideres  pustulata  on,  VI,  58. 
Catalpa,  Cecidomyia  injuring,  VII,  137. 

locusts  attacking,  V,  110. 

Sphinx  (Daremma)  cataliuv  on,  II,  382;  IV,  139- 
140. 
Cattleya,  Isosoma  orchidoarum  injuring,  I,  121. 

eldorado,   Isosoma    orchidearum   (V)   attacking, 
II,  250. 

giga.s,  galls  on.  III,  22. 

Isosoma  attacking,  II,  2.50. 

trioua>,  Isosoma  attacking,  1 1,  250. 
Catnip,  Thrips  tabaei  feeding  on,  VII,  394. 
Cat-tail,  Erycus   puncticollis  supposed  to  feed  on, 

VII,  206. 
Cauliflower,  Diabrotica  12-punctata  on,  IV,  107. 

insects  on,  iu  Kew  Jersey,  V,  94. 

zebra  caterpillar  on,  III,  338. 
Cayenne  pepper,  moth  damaging,  IV,  332. 
Oaiiothus  cureatus,  Chelonus  fissilisand  host  reared 
from,  II,  3'i2. 

divaricatus,  Tisclieria  ceanothi  bred  from,  II, 
325. 

Enchenopa  binotata  on,  V,  93. 


Ceanothus,  integcrrinius,  Odontota  californica  on,  V, 
269. 
oliganthus,  Pseudococcus  yucca'  ou,  VI,  40. 
Cedar,  bag- worm  on,  V,  110. 

Bostrychus  jesuita  on,  IV,  294. 
Capsidw  on,  IV,  161. 
Diaspis  lanatus  attacking,  VI,  288. 
Icerya  on,  II,  49. 

Monoctenus  juniperi  feeding  on,  III,  3,56. 
riiUoosinus  graniger  and  parasite  on,  IV,  258. 
Spathius  abdominalis  and  host  on,  II,  350. 
Cedrela  toona,  injured  by  a  moth  in  India,  II,  61. 
Cedrus  libani,  Icerya  on,  II,  49 
Celastrus  scandens,  Enchenopa  binotata  on,  V,  93. 
Celery,  insects  injurious  to,  VI,  211. 
l)lant-Iou8e  on,  IV,  213. 
tarui.shed  plant-bug  injuring.  III,  348. 
Trypeta  heraclei  mining  leaves  of,  VII,  384. 
wire-worm  damaging,  lA',  401. 
Celtis,  Labeo  typhlocyba'  and  host  on,  IV,  122. 

occidentalis,  Helcou  legatorand  host  on,  IV,  3.59. 
Ilypatus  bachmaui  feeding  on.  VII,  357. 
LithocoUetis  bred  from,  II,  119. 
Spatliius  brunueus  and  hosts  on,  IV,  257. 
Tremex  columba  in,  I,  179. 
Centranthus,  mites  anu  double  flowers.  I,  3.50. 
Century  plant,  insects  affecting.  III,  432. 
Cephalan thus  occidentals,  Microduscinctusand  host 

on.  III,  18. 
Cerasus  serotina,  LithocoUetis  bred  from,  II,  119. 
Cercis  canadensis,  Anthonomus  signatusou,  VII,  16. 
Cereal  exhibits,  treatment  of,  VI,  224. 
Cereals,  Cha^topsis  a'uea  attacking,  A'll,  352. 

number  of  insect  foes  of,  VI,  148. 
Cereus  viridiflorus,  Cactophagus   validus  found  in, 

I,  231. 
Cestrum  aurantiacum,  Lema  nigrovittata  on,  V,  35. 

nocturuum,  Ileliothrips  cestri  on,  VII,  390. 
Charlock,  Phyllotreta  vittata  attacking,  VII,  406. 

Plutella  cruciferarum  on,  IV,  236. 
Charisia  insignis,  cerambycid  on,  VI,  227. 
Chenopodiaceie,  in  permanent  locust  region,  11,217. 
Chenopodium  album,  Authomyia  mining  leaves  of, 
11,281. 

Aphis  gossypii  feeding  on,  VII,  313. 
Drosophilagraminum  mining  leaves  of,  VII, 

382. 
Lipolexis  chenopodaphidis  and  host  ou.  III, 

61. 
Platygaster  aphidis  aud  liost  on,  IV,  125. 
antlielniiiithicum,Ai)his  gossypii  on,  VII,  313. 
hybridum,  Lixus  macer  bred  from,  II,  294. 
Loxostege  sticticalis  feeding  on,  VI,  370. 
poisoned,  for  cut-worms.  III,  248. 
Cheuoyucca,  subgenus  of  Vucca, IV,  359. 
Cherry,  Acronycta  ha-sta  and  parasite  on,  II,  351. 
Adimonia  cavicollis  on,  A'll,  200. 
aphisof.  Ill,  479. 

Apiou  nigrum  attacking,  m.,  \,  336. 
bees  increasing  crop  of,  IV,  250. 
Bucculatrix  caUadensisella  on,  V,  15. 
Caco^cia  argyrospila  on,  IV,  355. 
Cryptopliasa  uui])uncta  on,  V,  63. 
curculio  supposed  to  attack.  III,  480. 
Diabrotica  12-p;;nctata  injuring,  I,  59. 
Picerca  divaricata  boring.  III,  422. 
Diphucephala  attacking,  I,  301. 
Doryctes  mellipes  and  host  on,  II,  360. 
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Cherry,  Enchonopa  binotata  on,  V,  93. 
gieou  beetle  injuring,  III,  425. 
insects  affecting,  in  Victoria,  IV,  2. 
insects  injuring,  in  Cornell  bulletin,  III,  308. 
Lachnosterna  injuring,  I,  360. 
Lecanium  jn-uinosum  attacking,  III,  384. 
Myzus  n.  sp.  on,  V,  16. 
Notoxus  anchora  eating,  VII,  200. 

calcaratus  on,  V,  197. 
Oberea  biuiaculata  supposed  to  girdle  twigs  of, 

III,  298. 
Ocneria  dispar  feeding  on,  II,  209. 
Promethea  cocoons  on,  II,  383. 
rose-chafer  on,  II,  299;  III,  220,  271. 
San  Joso  scale  on,  VI,  253. 
Sannina  exitiosa  attacking,  III,  298. 
Schistocerca  aniericana  damaging,  VII,  223,  429. 
Scolytus  rugulosus  attacking,  III,  300. 
Selaudria  cerasi  injuring,  in  Au.«tralia,  III,  480. 
Selaudria  rosa;  injuring,  in  Ohio,  I,  319, 
Syneta  albida  on,  IV,  39G. 
Telenomus  geometry  and  host  on,  IV,  124. 
tent  caterpillar  on,  III,  20,  483. 
Thrips  tritici  on,  V,  127. 
Chestnut,  Agrilus  bilineatus  injuring,  VII,  145. 
Autba.xia  quercata,  feeding  on,  VII,  385. 
Anthera'a  yania-niai  feeding  on,  I,  273. 
Atymiia  inornata  on,  \,  92. 
Balaniuus  bred  from,  IV,  93,  130. 
Carpocapsa  pomonella  bred  from.  III,  296. 
Coleoptera  on,  \1,  206. 
Metachronia  luridum  on,  VII,  430. 
Microdus  albicinctusand  liost  on.  III,  17. 
Telamona  reclivata  on,  V,  93. 
Typhlocyba  on  in  France,  II,  272. 
"  worms"  in  nuts  of.  III,  405. 
Zeuzera  pyrina  on,  IV,  77. 
Chick-peas,  Pediacus  depressus  found  in,  VI,  218. 

Silvanusbidentatus  in,  VI,  218. 
Chickweed,  Aphis  gossypii  feeding  on,  A^II,  313. 
cliildl'sis  saligna,  Aspidiotus  n.  sp.  on,  V,  65. 
(  hiiii  lall,  barnacle  scale  on,  A'll,  280. 
(  hiiia  berries,  against  grain  insects,  IV,  293. 
('liin(iuapin,  Balaniuus  bred  from,  IV,  9.3,  130. 
Chir,  foliage  destroyed  by  India  locust,  III,  433. 
Chocolate  (plant),  membracid  damaging,  V,  203. 

Sitodrepa  panicea  damaging,  V,  268. 
fJhokecherry,  Ilyalopterus  pruui  on,  X,  236. 

scurfy  bark-louse  on,  I,  324. 
Chrysanthemum,  Eucrostis  zelleraria  and   parasite 
on,  II,  352. 
diseases,  caused  by  insects,  III,  351. 
drone  fly  (Eristalis  tenax)  fertilizing,  V,  263. 
frutesceus,  Oscinis  sp.  infesting,  I,  346. 
Heliuthrips  ccstri  infesting,  VII,  391. 
Icerya  infesting.  III,  100,  184. 
Languria  mozardi  on,  II,  347. 
leaf-miner  of,  IV,  353. 
Lecanium  and  Orthezia  on,  V,  121,  160. 
leucanthem-.im,  PhIa?othrip3  armata  on,  I,  140. 
Nematodes  on,  IV,  31. 

Pbytomyza  chrysanthemi  mining,  VII,  399. 
tarnished  plant-bug  on,  I,  198. 
Thripidse  on,  V,  125. 
Chrysophyllum  cainito,  Coccida?  on,  V,  159. 

Icerya  montserratensis  on,  IV,  407. 
Chrysopsis  villosa  (?),  Copturus  adspersus  on,  V,  269. 


Cinchona,  Cerataphis  and  Pemphigtis  injuring,   in 
India,  II,  61. 
Iloliopeltis  bradyi  on,  ref.,  VI,  340. 
Cineraria,  Phytomyza  chi-ysanthemi  attacking,  VII 
399. 
Thripidne  attacking,  V,  125. 
Cinnamon  rose,  rose-chafer  not  attacking,  II,  298. 
Cinnamomum,  Coccidw  on,  VI,  50. 
Cinquefoil,  strawberry  weevil  on,  V,  174. 

Thrips  tabaci  attacking,  VII,  394. 
Citrus,  Chionaspis  citri  on,  i-ef.,  VI,  57. 
Icerya  purchasi  infesting,  I,  87. 
insectsaflfecting,  VI,  1. 
medica,  Mytilaspis  citricola  on.  III,  393. 
red  scale  introduced  on,  \,  281. 
Cladosporium,  Dactylopius  citri  attacks  followed  by, 

I,  118. 
Claviceps  purpurea,   powdered,    Lasioderma    serri- 

corne  attacking,  VII,  32. 
Clematis  caudida,  blister  beetles  not  attacking,  V, 
260. 
coccinea,  Epicauta  (Lytta)  clnerea  and  niarginata 

on,  V,  2G0. 
flammula,  Epicauta  (Lytta)  cinerea  and  margi- 

nata  on,  V,  260. 
jackmani,  blister  beetles  not  attacking,  V,  260. 
Heterodera  radicicola  attacking,  II,  338. 
Phytomyza  aflfinis  on,  VI,  92,  93. 
viorua,  Epicauta  i Lytta)  cinerea  on,  V,  260. 
virginiana,  Alcathoe  caudata  on,  IV,  219. 
Cladius  isomera  on,  V,  6. 
Epicauta  (Lytta)  cinerea  on,  V,  260. 
vitalba,  Alcathoe  caudata  feeding  on,  IV,  220. 
Cleomella  angustifolia,  harlequin  cabbage  bug  on, 

VII,  279. 
Clistoyucca,  subgenus  of  Yucca,  IV,  359. 
Clover,  Agrotis  fennica  feeding  on.  III,  247. 

Apanteles  limenitidis  v.  flaviconcha'   and  host 

on,  III,  15. 
Aphis  gossypii  attacking,  VII,  314. 
army  worm  not  attacking.  III,  56. 
Bracon  trifolii  and  hosts  on,  II,  349. 
Bryobia  pratensis  an  enemy  of.  III,  45. 
bumble-bees  fertilizing.  III,  402  ;  IV,  334. 
caterpillar  on.  III,  232. 
cutworm  injury  to,  II,  383. 
Dactylopius  sp.,  on  roots  of,  II,  258. 
damage  to,  in  Michigan,  VII,  273. 
Darwin's  experiments  with,  I\,  335. 
destruction  of  insects  affecting,  IV,  13. 
eel  worm  injuring,  111,366. 
Graphorhinus  vadosus  feeding  on.  III,  37. 
grasshoppers  injurious  to,  V,  324. 
hay,  Pyralis  (Asopia)  costalis  infesting,  II,  19. 
imported  insects  of,  in  Ohio,  IV,  2. 
insects  affecting,  II,  2O0,  340  ;  V,  112  ;  VI,  71-82, 

133,  186. 
Languria  mozardi  breeding  in,  II,  347;  III,  251. 
leaf  beetle  of.     (See  Clover  leaf  weevil.  General 

Index.) 
locusts  attacking,  in  Iowa,  A',  112. 
Mamestra  piota  injuring,  V,  125. 
midges  of,  III,  29.3. 
mite  on,  in  Michigan,  IV,  215. 
Phytonomus  nigrirostris  on,  III,  232. 

punctatus  on.  III,  70. 
poisoned,  for  cutworms.  III,  248. 
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Clover,  root  borer  injuring,  T,  319. 

ceed  caterpillar  of,  IV,  50. 

Sitoiies  llavescens  on,  IV,  87. 

hispidulus  injuring,  II,  123,  385. 

Tylenclius  devastatrix  afficting,  II,  337. 

Silver  Y-moth  attacking,  in  England,  ni.,  V,  296. 
Clusia  alba,  Icerya  montserratensis  on,  IV,  407. 
Cnicus  altissimus,   Languria   mozardi   feeding  on, 
HI,  2.H. 

Cujiturus  lunatuB  on,  V,  269. 
Cochlearia  officinalis,  Drosophila  flaveola  on,  VII, 
381. 

mites  and  double  flowers,  1,350. 
Coeklebur,  Gortyna  nitela  in,  11,375. 

Rhodobctnus  13-punctatus  on,  IV,  159. 
Cocoa  disease,  Perouospora  tricliotoma,  VI,  273. 
Cocoa  beans,  Ara-cerus  fasciculatus  in,  VI,  221. 

(See  also  Cacao.) 
Cocoa,  Diaspis  vaudalicus  infesting,  111,296. 

niembracid  damaging,  V,  203. 

Icerya  niontserratensis  infesting.  III,  408. 

palm,  Icerya  purchasi  on.  III,  184. 

methods  of  treating,  V,357. 

death  from  scales  overestimated,  V,  362. 

trees,  insect  enemies  of,  in  Trinidad,  VI,  197. 
Cocoanut,  Aleurodicus  cocois  injuring,  V,  315. 

Coccidic  on  husks  of,  VI,  50. 

Coccus  (Diaspis)  vaudalicus  infesting,  II,  278. 

Rhynchophorus  on,  IV,  136. 

scale  insects  on,  1, 355;  IV,  333, 381. 
Coffea  arabica,  powdered,  Sitodrepa  panicea  attack- 
ing, VII,  32. 

Aspidiotus  articulatus  on,  V,  245. 
Coffee,  Dactylopius  destructor  on,  VI,  334. 

insects  affecting,  1,292. 

kerosene  emulsion  against  scale,  in  India,  11,17. 

mealy  bug  damaging,  V,  60. 

Nematode  injury  to,  II,  263. 

Pulvinariacamellicola  on,ref.,VI,  334. 

scales  affecting,  in  India,  11,265. 

Zeuzera  coffere  attacking,  II,  193. 
Cohoon,  Rhynchopliorus  on,  IV,  136. 
Coleus,  Nematode  on,  IV,  31. 

Orthezia  sp.  on.  III,  124. 

Orthezia  insignis  injuring,  V,  89. 
Colliguaja  odorifera,   Caqiocapsa  saltitans  feeding 

on,  111,400,431. 
Comfrcy,  dry,  Sitodrepa  panicea  attacking,  VII,  31. 
Commelyna  virginica,  Loma  sayi  on,  IV,  229. 
Composita},Anthrenu8  scrophulariai  on  flowers  of,  II, 
120. 

Mthocolletis  mining  leaves  of,  II,  54. 
Congo  pea,  Jamaica  enemies  of,  ref.,  VI,  273. 
Convolvulus,  .\phisgossypii  on,  VII,  314. 

Chclyniorpha  cribraria  infesting,  II,  113. 

Opatrum  intermedium  attacking,  1, 167. 
"  Coontie,"  Eumwus  atala  on,  in  Florida,  1, 39. 
Cordyceps  chinensis,  note  on,  IV,  217. 

destructive  to  wireworms.  III,  247. 

ravenelii,  IV,  217, 390,  .391. . 
Cork  oak,  caterpillar  damaging,  in  Spain,  II,  136. 

Ocneria  dispar  defoliating,  in  France,  11,209. 
Corn,  Anaphora  on.  Ill,  27. 

Aphis  infesting,  11,283;  IV,  263. 
maidi-radlcis  on,  VI,  32. 

bill-biig  on,  in  New  .lersey,  IV,  4»,358. 

boll  worm  on, II, 42;  IV, 26, 133;  VI,  168. 

boll  worm  trapped  by,  V,48. 


Corn,  boll  worm  prefers  for  deposition  of  eggs,  V,241. 

(See  fihn  Corn-ear  worm.  General  Iiide.x. ) 
Chajtopsis  a'uea  injuring,  II,  281;  VII, 352. 
coleopterous  larvai  injuring,  IV,  26. 
Crambiis  caliginosellus  on,  IV,  78;  V,217. 

zeelluB  injuring,  VII,  54. 
Diabrotica  12-pun(tata  infesting,  II,  283;    III, 
54,430;  IV,  104  ;  V,  116. 

longicornis  on,  IV,  133  ;  V,  116  ;  VI,  2l  8. 

soror  on.  III,  468. 
Diastata  n.  sp.  and  parasite  on,  II,  348. 
Diatriva(Cliilo)  saccharalis  ou.  III,  164, 363  ;  IV, 

24 ;  V,  48. 
Drasterlus  elegans  infesting.  III,  54. 
estimated  damage  to,  III,  397. 
Euphoria  in  cars,  II,  277. 
flea-beetle  injuring.  III,  336. 
fodder,  Helia!eni\ila  infesting,  II,  18. 
Gortyna  nitela  in,  II,  375  ;  IV,  140.     • 
grasshoppers  damaging,  V,  57,  58. 
grass  worm  on,  VI,  3. 
Hadena  stipata  infesting,  II,  134,  383. 
Heliothis  armiger  injuring,  I,  331  ;  II,  283. 
insects  affecting.  III,  159  ;  IV,  358 ;  V,  75  ;  VI, 

153,  188. 
Lachnosterna  larva'  injuring,  IV,  132. 
larva  in,  IV,  270. 

Leucania  unipuncta  injuring,  I,  376. 
Luperus  brunneus  damaging,  V,  47. 
Mesograpta  jiolita  injuring,  I,  6  ;  II,  115. 
Ocneria  dispar  feeding  on,  II,  210. 
root  aphis  of.  III,  233  ;  IV,  142,  264,  285. 
Schistuccrca  americana  damaging,  VII,  223,429. 
Sphenophorus  ochreus  infesting,  II,  132. 
squirrels  prevented  from  pulling.  III,  258. 
stored,  beetles  and  moths  infesting,  in   Vene- 
zuela, III,  333. 

protecting  from  weevils,  V,  272. 

Sitotroga  (Gelechia)  cerealella  injurious  to, 
V,  116,  325. 

Tenebrio  sp.  in,  VI,  220. 
Toxoptera  grarainum  attacking,  IV,  245. 
tumble-bugs  not  injurious  to,  IV,  400. 
wire-worms  bred  from.  III,  246. 
Corn  us  alba,  Harpiphorus  varianus  larvas  on,  II,  243. 
asperifolia,  Ilarpiphorus  varianus  on,  II,  243. 
florida,  Agrilus  damage  to,  VII,  198. 

Anthonomus  signatus  on,  V,  175. 

Harpii)horus  varianus  notattacking,  II,  243. 
mas,  Ilarpiphorus  varianus  not  attacking,  II, 

243. 
paniciilata,  IIar])iphorus  varianus  larviv;  on,  II, 
240,  243. 

Synopeas  cornicola  in  gall  on,  IV,  12'>. 
sanguinca,  Harpiphorus  varianus  larvio  on,  II, 

243. 
Schizoneura  corni  infesting,  II,  108. 
eericea,  Harpiphorus  varianus  larvie  on,  II,  243 
sp.,  Ilarpiphorus  varianus  larvie  on,  TI,  211,  243. 
Corylus  americana,  LithocoUetis  eorylilla  bred  from, 
II,  54,  120. 

Pliytoptus  causing  malformations  in,  I,  350. 
Cotton,  Agrotis  annexa  on,  II,  283  ;  IV,  31. 

Aletia  xylina  (argillacea)  injuring,  II,  283. 
Apanteles  thecla:  and  host  on.  III,  15. 
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Cotton,  Aphis  gossypii  and  parasite  on,  III,  GO,  61 ; 
VII,  SIO,  312,  314. 
Arctia  phyllira  on,  V,  111. 
boll  weevil  feeding  on,  VII,  297. 
boll  worm  injuring,  I,  320;  II,  20;  IV,  17. 

{See  also  lioll  worm.  General  Index.) 
Citheronia  regalis  injuring.  III,  339  ;  IV,  IGO. 
cutworm  on,  IV,  31. 
Dactylopius  virgatus  on,  V,  24G. 
Piaspis  lanatus  on,  VI,  288. 
diseases  of,  V,  296. 
damage  to,  in  Mississippi,  III,  338. 
Dysdercus  suturellus  injuring,  I,  234. 
Euphoria  (Euryomia)  melaucholica  injuring,  I, 

55. 
Eurycroon  rantalis  and  parasite  on,  III,  156. 
Gortyna  nitela  damaging,  V,  50. 
grasshoppers  injurious  to,  V,  57. 
Heliothis  armiger  on,  11,283;  V,  218. 
Heliothrips  cestri  infesting,  VII,  391. 
insect  enemies  in  Egypt,  111,41,  66. 
Insects  found  on,  VII,  25-31,  240-247,  320-326. 
Limneria  pattoni  and  host  on,  III,  158. 
locust  injuring,  in  India,  III,  433. 
Luperus  brunneus  damaging,  V,  47. 
Melanoplus   cinereus    eating   leaves  of   young 

plants,  II,  27. 
Monocrepidius  vespertinus  on,  V,  47. 
root-rot  disease  of.  III,  262. 
sharp-shooter  attack  of,  V,  152. 
Telenomus  gossypiicola  and  host  on,  IV,  124. 
damage  to,  by  worm  in  Texas  in  1887, 11,32. 
Cottonwood,  bedbugs  under  bark.  III,  21. 
Bryobia  pratensis  eggs  on  bark.  III,  48. 
Ceresa  and  Oberea  on,  VII,  9. 
Cimbex  americana  injuring,  II,  228. 
D.irytomus  mucidus  on.  III,  72. 
leaf-miner  on,  IV,  27;  V,  80. 
Lina  scripta  injuring,  III,  338;  VII,  53. 
Mclanoxanthus  salicti  attacking,  III,  290. 
plant-lice  on,  IV,  90. 
Proconia  undata  on,  V,  204. 
Prosophora  n.  sp.  on,  VII,  275. 
scale  insects  on,  VI,  328. 

Sciapteron    robinia;  boring,  in   California    and 
Washington,  II,  18. 
Couch  grass,  injured  by  insects,  1, 374. 
Coulterella,  Carphoxera  ptelearia  on,  IV,  108. 
Coursetia  mexicana,  Tanaostigma  eoursiti.-e  on.  III, 

129,145. 
Cow  parsnip,  Depressaria  heracliana  on,  I,  98. 
Cow-pea,  Bruchus  4-maculatus  on,  V,  105. 

Brmhus  scutellaris  (chinensis)  infesting,  1, 59. 
Ceroturaa  caminea  on,  V,  111. 
Crab  apple,  Hyphautria  cunea  on.  III,  338. 

scurfy  bark -louse  on,  1,324. 
Cramp  bark,  powdered,  Anthrenus  varius  attacking, 

VII,  .52. 
Cranberry,  Cactecia  sp.  on,  V,  94. 
Crataegus,  Clisiocampa  disstria  on,  III,  478;  IV,  75. 
Crambus  topiarius  on,  VII,  1. 
Doleruson,IV,173. 

insects  affecting,  II,  336;  IV,  354;  V,  75. 
insects,  remedy  against,  V,  73. 
leaf-galls  on,  caused  by  fungus,  article,  1, 279. 
Orthoptera  affecting,  V,  217. 


CratiT^gus,  Parorg:yiaon,II,374. 

tomentosa,  Lithocolletis  bred  from,  II,  119. 
Crazy  plant,  VValshia  amoiiihclla  on,  11,50. 
Creosote  bush,  Carteria  larrea'  on,  1,344. 
*  Gyascutus  planicosta  on,  V,  38. 
Pyrota  po;-tii-a  on,  V,  40. 
Cress,  Phyllotreta  vittata  attacking,  VII,  406. 
Crocus  aureus,  destroyed  by  sparrows,  111,393. 

vernus,  destroyed  by  sparrows,  III,  393. 
Croton,  Icerya  a;gy ptiacum  on ,  in  India,  VI,  46. 

Icerya  pnrchasi  attacking,  in  Honolulu,  III,  330. 
colIiguaja=CoIliguaja  odorifera,  111,431. 
Crucifera>,  mites  and  double  tlowers  on,  1, 349, 350. 
Cryptopoms  obvolutus,  insects  inhabiting,  V,  133. 
Cucumber,  Aphis  cucumeris  on,  V,  116;  VII,  312. 
Aphis  sp.  on.  III,  84. 
injuries  to,  in  Mississippi,  III,  337. 
Leucania  unipuncta  nut  injuring,  I,  376. 
melon  louse  on,  V,  97. 
striped  beetle  of.  III,  254. 
Thrips  tabaci  injuring,  VII,  394. 
Cucurbitaceie,  beetles  affecting,  in  India,  II,  264. 

insects  on,  in  New  Jersey,  V,  96-98. 
Cucurbita   perennis,   Haltica  (Graptodera)   foliacea 

feeding  on,  I,  199. 
Cucurbs,  bulletin  on  insects  injurious  to,  VI,  209. 
Cudisia,  Coccidaj  on,  VI,  51. 
Cudrania  triloba,  for  silkworms.  I,  120. 
Cupania  edulis,  Aspidiotus  and  Plauchonia  on,   V, 
245. 

Pulvinaria  cnpaniic  on,  V,  159. 
Cupressus  funebris,  .Vrgyresthia  cupressella  on.  III, 
11'. 
guadaloupensis,  Argyresthia  cupressella  on.  Ill, 

117. 
lawsoniana,  Argyresthia  cupressella  on.  III,  117. 
macrocarpa,    Argyresthia    cupressella  on,    III, 
117. 
Limneria  cupressi  in  gall  on,  III,  158. 
pyramidalis,  Argyresthia  cupressellaon,  111,117. 
Ci'pweed,  Rhodobaiuis  13-punctatus  on,  IV,  159. 
Currant,  ^Ejjciia  exitiosa  un,  in  Michigan,  II,  42. 
Alcathoc  caudata  on,  IV,  219. 
Caccecia  argyrospila  on,  IV,  355. 
Chionaspis  furfurus  injuring,  I,  324. 
Clisiocampa  sp.  on,  I\,  75. 
Hippodamia  convergens  on,  VII,  429. 
Hyperplatysaspersuson,  III,  251,  256. 
Icerya  pnrchasi  infesting,  I,  87  ;  III,  308. 
insects  injuring,  II,  92. 
Janus  flaviventrisou.  III,  407;  V,  18,  134. 
Leptoglossus  phyllopus  on,  IV,  79. 
Myzus  ribis  on,  III,  GO,  479. 
Nematus  ventricosus  injuring,  I,  319. 
Phylloecus  flaviventris  on,  VII,  387. 
Phytoptus  ribis  on.  III,  393;  IV,  38. 
Podabrus  comes  on,  VII,  429. 
Poecilocapsus  lineatus  injuring,    VI,  210;   VII, 

204. 
Pulvinaria  sp.  on,  VI,  2. 
San  Jose  scale  on,  VI,  25J,  363. 
Cuscuta  arvensis,  Smicronyx  tychioides  and  parasite 

on,  II,  350. 
Custard  apple,  Coccid*  on,  VI,  51. 
Cycas  circinalis,  Diaspis  lanatus  on,  VI,  288. 
Coccida;  on,  VI,  51. 
media,  Diaspis  lanatus  on,  V,  247  ;  VI,  288. 
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Cyclamen,  Otiorliynohus  sulcatus  on,  IV,  222 ;  Vt, 

284. 
Cjdouia  jaiiouica,    Lecanium    lieniisphaericura    in- 
festing, I,  144. 

Lithocolletis  bred  from,  II,  119. 
vulgaris,  Lithocolletis  bred  from,  II,  119. 
Cypress,  Argyresthia  cupressella  affecting,  III,  116. 
Cecidomyia  ananassiv  and  parasite  ou,  IV,  125. 
Icerya  on,  in  New  Zealand,  II,  49. 
Phlceosinus  cristatus  injuring  hedges  of,  V,  262. 


D. 


Dahlia,  Ligyrus  gibbosiis  injuring,  I,  383. 

forythucasp.  ou,  YI,  19C. 
Daisy  flea-bane,  Languria  mozardi  gnawing  stems 

of,"  II,  346. 
Dandelion,  .\phis  gossypii  attacking,  VII,  313. 
Daphne  mezereum,  powdered,  Lepisma  saccharina 

attacking,  YII,32. 
Dasylirion  wheeleri,  Rhizophagus  sp.  on,  V,  38. 

Thrincopyge  alacris  on,  V,  38. 

Date  i>alm,  Rhynchophorus  cruentatus  on,  1, 14. 

scale  of,  111,441. 

Tinea  sp   in  seeds  of,  VI,  221. 

Date.s  attacked  by  Ip-s  4guttituB,  VI,  219. 

Datura,  cultivated,  Lema  nigrovittata  on,  V,35. 

stramonium,  dry,  Sitodrepa  panicea  attacking, 
VII,  32. 
Daucus  carota,  Depressaria  heradiana  attacking,  I, 

97,  OS. 
Delpliiuium,  Thamnurgus  in  stems  of,  VI,  262. 
Dendrobium,  Xyleborus  morigerus  on,  VI,  264. 
Dendrophthora,  scale  on,  IV,  333. 
Dosmanthus  virgatus,  Bruchus  bisignatus  on,  V,  286. 
Desmodium,  Metonius  hevigatus  mining  leaves  of, 
11.78. 
acuminatum,   Torymus    rudbeckia»  from    galls 

on,  V,  343. 
viriditionim,  Lithocolletis  bred  from,  II,  119. 
Deutzia  crenata,  Capsua  quadrivittatus  on,  I,  293. 

scabra,  rose-chafer  affecting,  11,298. 
Dewberry,  Leucania  unipuncta  injuring,!,  376. 

strawberry  weevil  ou,  V,  174;  VII,  16. 
Dictyospermum,  Aspidiotus  articulatus  ou,  IV,  381. 
Dill,  Papilio  zolicaou  feeding  on.  Ill,  412. 
Die-back  fungus,  secondary  in  attack,  V,  151. 
Diudia  teres.  Aphis  gofisypii  attacking,  VII, 314. 
Diospyros  kaki,  killed  by  borers,  IV,  382. 

virgiuiana,  Phemouoe  5-caudata  on,  IV,  332. 
Dock,  corn-root  aphis  ou,  111,235. 

Aphis  gossypii  attacking,  VII,  313. 
Opius  anthomyire  and  host  on,  111,59. 
Dogbane,  dry,  Sitodrepa  panicea  attacking,  VII,  31. 
Dogwood    (Cornus   florida),  Cieuophanes  anthaxia- 
and  host  on,  IV,  258. 
iSchizoueura  corni  infesting,  II,  108. 
siiwfly  injuring,  11,239. 
Harpiphorus  varianus  larvw  on,  II,  240, 243. 
Anthononius  signatus  on,  V,175. 
rod-legged  flea-beetle  attacking,  V,336. 
Corthylus  punctatissimus  on,  VI,  281;  VII,  146. 
Aphis  gossypii  feeding  on,  VII,  314. 
{See  also  Cornus.) 
Dolichos,  Bruchus  4-maculatus  on,  V,  165. 

sp.,  Bruchus scutellari8(chinensis)infe8ting,I,59. 
Door  weed,  Gastroidea  (Gastrophysa)  polygon!  on, 
II,  190. 


Dracana,    Heliothrips  draccenje  damaging,   I,  139 
VII,  391. 
Ueliothrips  cestri  on,  VII,  390. 


Echinocystis,  Lecanium    hemispha?ricum  infestiufc, 
1,144. 

lobata,  Melittia  ceto  feeds  on,  V,  82. 
Eggplant,  insects  injuring,  1,357. 

army  worm  injuring,  1,376. 
Elephaiitopus  carolinianus,  Lithocolletis  bred  from, 

11,119. 
Elm,  .\nthaxia  virldicornis  on,  1,343. 

Bracou  eurygastcr  and  host  on,  IV,  257. 

bred  from,  V,  248. 
Caciecia  semiferaua  on,  V,  49. 
Ceratomia  amyntor  and  parasite  on,  11,351. 

parasites  on,  V,  136. 
Edema  albifrons  injuring,  IV,  139. 
effect  of  arsenic  on,  1, 125. 
Dryocampa  imperialis  on,  1, 379. 
Gossyparia  ulmi  on,  11,35;  V,  51. 
Haltica  carinata  on,  IV,  401. 
insects  affecting,  II,  390. 
Labeo  typhlocyba;  and  host  on,  IV,  122. 
leaf-beetle  of.     {See  Elm  leaf-beetle.) 
Lithocolletis  ulmella  mining  leaves  of,  II,  23. 
Mytilaspis  pomorum  affecting.  III,  469. 
Nerica  bidentata  on,  II,  295;  III,  62. 
Ocueria  dispar  feeding  on,  II,  209. 
white,  Oucideres  ciugulata  injuring,  VII,  345. 
Saperda  Candida  eating  leaves,  I,  343. 

vestita  and  parasite  on,  II,  .348. 
Synaldis  ulmicola  and  host  on.  III,  59. 
tent  caterpillars  on,  IV,  139. 
tussock  moth  on.  III,  295. 
Typhlocyba  infesting,  II,  273. 
Zeuzera  pyrina  affecting,  II,  290;  IV,  01,  77,318. 
I     Elymus  americanus,  Hessian-fly  on,  11,252;  111,306. 
I  canadensis,  Gortyna  cataphractaon,  V,  125. 

I     Enipusa  americana,  flies  killed  by,  IV,  l.''i3. 
aphidis,  against  chinch  bugs,  V,  70. 
niuscR?,  of  house  fly,  IV,  153. 
pachyrrhin.i>,  tipulid  attacked  by.  III,  14. 
spha>rospernia,  effects  of.  III,  231. 
Enterolobium,  Leptostylu8(?)  attacking,  VI,  219. 
Eiitomophthora,  attacking  chinch  bugs,  I,  113; 

II,  126;  III,  197. 

sphwrospernia  vs.  Phytonomiis  punctatus,  VII, 
203. 
Epilobium,  Adoxus  vitissupposed  to  feed  on,  III,  349. 
Equisetum  (?),  Dolerus  fulviventris  on,  IV,  169. 

palustre,  Dolerus  palustris  on.  IV,  169. 
Epilobium  angustifolium,  Laverna  sp.  and  jKirasite 

on,  II,  348,  352. 
Eragrostis,  Colopha  eragrostidis  on,  \,  2'A5. 

Lj'slphlebus  eragrostHphidis  swept  from.  III,  60. 
Eranthemum,  Coccida>  on,  A'l,  50. 
Erechthites  hieracifolia,  Haltica  (Graptodcra)  exapta 

on.  Ill,  26. 
Ergot,  powdered,  Lasioderma  serricorne  attacking, 

VII,  32. 
Erica  scoparia,  Crepidodera  lineata  feeding  on,  V, 

340. 
Erigeron  canadense,  Languria  mozardi  feeding  on, 

III,  254. 
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Erigeron,  new  gall  on,  VI,  332. 

pliiladplpliicum,  Laiiguria  niozardi  feediDg  on, 

in,  254. 
raraosus  or  strigosus,  Languiia  niozardi  gnawing 
stem  of,  II,  346. 
Eriogonus  fasciculatus,  Lysiphlebus  eragrostaphidis 

and  host  on.  III,  60. 
Enua,  mites  and  double  flowers  on,  I,  350. 
Erjlhrinacristigalli,  Xyleborus  on,  VI,  227. 

unibrosa,  Aspidiotus  and  Ccroplastes  on,  V,  245. 
Eucalyptus,  .\ttelabus  dontipcs  (')  injuring,  VI,  274. 
dc'scriiition  of  galls  on,  V,  300. 
Eriococcus  eucalypti  infesting,  II,  2S7. 
globulus,  Polycaou  stoutii  on,  V,  33. 
Xylotrecliusnauticus  on,  V,  34. 
rs.  mosquitoes,  V,  21)8,  344. 
Iceryanot  infesting,  in  Honolulu,  III,  330. 
Podacantbus  Wilkinson i  on,  IV,  90. 
resiniferus,  supposed  gall  mites  on,  V,  349. 
scale  injury  to,  I,  363,  II,  336. 
Euferria  malacceusis,  Coccidjc  on,  VI,  51. 
Eupatoriuni,  Arcbasia  galoata  on,  V,  93. 
Ceroplastes  cirripediforniis  on,  I,  ."iS. 
niaculatum,  Acutalis  colva  on,  V,  92. 
Phytoniyza  cbrysanthemi  on,  VII,  399. 
sp.,  Aplodes  rubrifrontaria  and  parasite  on,  II, 
352. 
Euphorbia,  Carpocapsa  saltitanson.  III,  152. 
coloratum,  Eudryas  uuio  on.  III,  346. 
niaculata,  Nysius  angu.status  on,  111,160. 
Pseudococcus  ruber  on,  IV,  333. 
sp.,  Deilephila  euphorbiJB  on,  IV,  382. 
Thamnurgus  on,  VI,  262. 
Eurota  canata,   Polygnotus  eurotiaj  in  gall  on,  IV, 

125. 
Evening  primrose,  Haltica  exapta  on,  III,  26. 
Lepidoptera  reared  from.  III,  275. 
Tyloderma  sereum  on,  II,  112. 
Tyloderma  foveolatum  breeding  in,  II,  81,  111. 
Wilsonia  brevivittata  bred  from  pods,  II,  382. 
Evergreen  oaks,  Aramigus  fuUeri  destructive  to,  II, 
90. 

F. 

Fagus,  Clisiocampa  disstria  on,  ref..  Ill,  478. 

cuuninghami,  Scymnus  circularis  on,  in   New 

Zealand,  I,  365. 
ferruginea,  Bracliys  wruginosa  mining  leaves  of, 
11,77. 
Bracon  simplex  and  host  on,  IV,  256. 
Schizura  ipomoea;  feeding  on,  III,  03. 
Bylvatica,  Lithocolletis  bred  from,  II,  120. 
Farfugium  grande,  Eristalis  teuax  on,  V,  200. 
Fasarium,  disease  of  Schistocerca  peregrina,  IV,  408. 
Fedia,  mites  and  double  flowers  on,  1,  350. 
Fern,  maiden-hair,  Otiorhynchus  sulcatus  on,  IV,  222. 
Ferula  sumbul,  dry,  Ptinus  brunueus  attacking, VII, 
32. 

Sltodrepa  panicea  attacking,  VII,  32. 
Festuca,  Do!erus  feeding  on,  IV,  169. 

pratensis,  Dolerus  gonagra  on,  IV,  169. 
Feverfew,  Phytomyza  chrysanthemi  on,  A'll,  400. 
Ficus,  Aspidiotus  articulatus  attacking,  IV,  381. 
species  of  Aspidiotus  on,  V,  160. 
and  caprification,  II,  197. 
elastica,  Heliothrips  cestri  attacking,  VII,  391. 
grandiflora,  Heliothrips  cestri  attacking,  VII, 


Fions,  iudica,  Cephalonomiahyalinipennisand  Ilypo- 
thenemus  crudifus  reared  from,  V,  250. 
insects  on.  III,  407,  408. 

pedunculata,  Cerocephala  scolytivora  and   host 
on,  IV,  122. 
Scepsis  edwardsii  feeding  on,  II,  362. 
roxburghii,  Blastophaga  developing  seed  of,  IV, 

374. 
ruginosa,  Dactylopius  not  attacking,  in  Egypt, 

II,  256. 

Fig,  Amphicerus  piinctipennis  on,  IV,  201. 

and  caprification,  II,  197;  IV,  373. 

Cephalonomia  hyalinipennis  reared  from, V,  250. 

Galerucolla  S(niii)u!lata  on.  III,  297,  415;  IV, 89. 

grown  without  caprification,  IV,  394. 

Hypothenemus  eruditus  on,  V,  250. 

insects  affecting,  II,  197. 

locusts  injuring,  IV,  144. 

Ptychodes  trivittatus  reported  on,  V,  18. 

Rhabdotis  semi  punctata  injuring,  II,  2. 

sap  beetles  in  fruit  of,  I,  2.")3. 

Smyrna,  and  importing  Blastophaga,  III,  408; 
IV,  94,374;  V,  03. 

Thrips  damaging.  III,  434. 

trees,  Lougicorn  injuring,  IV,  204. 

{See  also  Caprifig  and  Ficus.) 
Fir,  Icerya  on,  in  New  Zealand,  II,  49. 

Ocneria  dispar  feeding  on,  II,  209. 

Rhagium  liueatum  in  dead  trunks  of,  II,  190. 
Firewecd,  Graptodera  (Haltica)  exapta  on.  III,  26. 
Flax,  Cecidomyia  sp.  on.  III,  434. 

mite  injuring  stored  seed,  II,  251, 285. 
Fleabaue,  corn-root  aphis  on.  III,  235. 
Four-o'clock,  Thrips  tabaci  attacking,  VII,  394. 
Foxglove,  rose-chafer  destroyed  by,  III,  221. 
Fragaria  indica.  Aphis  gossypii  attacking,  VII,  314. 
Fraxinus,  Clisiocampa  disstria  on,  ref..  Ill,  478. 

Lecanium  pruinosura  on.  III,  384. 
Fuchsia,  Aleyrodes  sp.  on,  II,  315. 

Graptodera  (Haltica)  exapta  on,  II,  277;  III,  26. 

Thripida?  attacking,  V,  125. 
Fungus,  Adelura  subcompressus  and  host  on.  III,  558. 

Boletotherus  bifurcus  boring  in,  111,335. 

disease  of  locust,  IV,  151,  408. 

dry,  Goniozus  foveolatus  and  host  on,  IV,  122, 

of  European  cockchafer,  IV,  2S1. 

inhabitants  of,  rev.,  V,  133. 

Tritoma  californica  on,  IV,  200. 

smut,  caused  by  Aleyrodes,  IV,  274. 

Termites  cultivating,  V,  134. 

wireworms  destroyed  by,  III,  247. 

woody,  Orchesia  castanea  and  par.isite  in,  II,  350. 

III,  .58. 

Fusicladium,  London  purple  against,  IV,  45. 


Galba,  insects  found  on  tree.  III,  407, 408. 

Galium  boreale,  Capsus  on,  1, 293. 

Gallberry,  wild,  Ceroplastes  floridensis  feeding  on, 
1,326;  111,398;  IV,  398. 

Gama  grass,  Diatraea  saccharalis  on,  IV,  103. 

Gardenia,  Heliothrips  cestri  attacking,  A'll,  391. 

Gaultheria  shallon,  Lithocolletis  on,  11,79,  119. 

Gaylussacia    resinos.a,   Anthonomus   signatus    sup- 
posed not  to  attack,  V,  175. 

Corthylus  punctatissinius  boring.  III,  178. 

Genip,  Ceroplastes  and  Aspidiotus  on,  V,  246. 
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Geranium,  Heliothis  armiger  on,  1, 331 ;  III,  399. 
leiiiou,  Capsus  iiuadrivitfatus  on,  1,293. 
Siplionopliora  geranii  on,  \,  236. 
sow  bugs  eating  flowers  of.  III,  402. 
Geum  rivale  (or  album),  Byturua  unicolor  on,  VII, 

204. 
Ginger,  dry,  Sitodrepa  pauicea  attacking,  VII,  32. 
Ginseng,  dry,  Silvanussp.  attacking,  VII, 32. 
Gleditschia  triacantliuB,  Sperniophagus  robinia>  on, 

V,lfifi. 
01  yc\  rrhiza  lei)i(lota,  Publilia  spp.  on,  V,  92. 
Guaphalium,  Augitia  .-p.  and  host  on.  III,  157. 

)iurpnreun),arniy  worm  not  injuring,  1,376. 
Goatweed,  Bracon  xanthostigmautid  liost  on,  II,  349. 
Coldi>nrod  yilant-louse,  coloring  matter  of,  V,  49. 
Collops  occurring  on,  III,  230. 
Lytta  murina  on,  V,  2G1. 
Golden    seal,    dry,    Atropos   divinatoria   attacking, 

VII,  32. 
Goodenia  ovata,  Icerya  a.'gyptiaca  on,  VII,  .51. 
Gooseberry,  Cacoecia  argyrospila  on,  IV,  355;  V,  17. 
Cape,  boll  worm  on,  IV,  296. 
Clisiocampa  sp.  on,  IV,  75. 
Gortyna  cataphracta  on,  V,  125. 
insects  injuring,  II,  92. 
Microdus  simillimus  on,  IV,  259. 
Pulvinaria  sp.  on,  VI,  2. 
Span-worm  and  sawfly  on,  IV,  67. 
sparrows  destroying  buds  of,  III,  394. 
Goosfgvass,  Gastroidea  (Gastrophysa)  polygon!    on, 

11,190. 
Gossypium    barbadense,    Dactylopius    virgatus    on, 
V,  246. 
red  bug  injuring,  1, 235. 
Grain,  Angoumois  moth  on,  treatment  of,  IV,  207. 
Dinoderus  truncatus  Infesting,  VII,  327. 
insects  affecting,  in  Maryland,  III,  53. 
insects  injuring,  in  Mississippi,  IV,  293. 
locust  injuring,  in  India,  111,433. 
Silv.inus  surinamensis  on,  IV,  237. 
Toxoptcra  graminum  injuring.  III,  73. 
Gramma  grass,  Dissosteira  longipennis  on,  IV,  19, 72. 

locusts  on,  ref.,  VI, .30. 
Grape,  Adoxus  vitis  on,  111,298;  IV,  157. 
Agrotis  cupidissinia  feeding  on,  II,  56. 
Alypia  oetomaculata  feeding  on,  II,  13. 
American,  in  France,  IV,  224. 
analyses  of  sprayed,  n.,  V,  3. 
Angitia  pivdisca-  and  host  on.  III,  156. 
Anomala  lucicola  on,  V,  95. 
Auomala  marginata  on,  V,44. 
Anthonomus  signatus  on,  V,  175. 
aphis  on,  destroyed  by  (Ecanthus,  II,  131. 
Aspidiotus  uva'  on,  VII.  53. 
boll  worm  injuring,  I.  331. 
capsid  injuring,  in  Australia,  II,  381. 
Casinaria  major  bred  from  larva  on,  III,  157. 
Cercopeus  rhrysorlui'us  on.  III,  452. 
Chicrocanipa  celerio  on,  V,  277. 
(Miionaspis  minor  on,  V,  246. 
Colaspis  flavida  injuring.  III,  123. 
Coleoptera  on,  IV,  2C1;  art.,  VII,  384. 
Conorhinus  variegatus  on,  V,  204. 
Craponius  iiia-c,ualis  on,  III,  167,  452,  453. 
cutworms  injuring,  V,  354. 
Desmia  niaculalis  injuring,  V,  137. 


Grape,  Diaspis  lanatus  on,  VI,  58,  288. 
effect  of  arsenic  on,  I,  125. 
European  insects  of,  recent  papers  on.  III,  341, 
Eudryas  unio  feeding  on,  111,346. 
Fidia  viticidaon,VII,48. 
flea-beetle  of,  IV,  135. 
Gastroidea  formosa  attacking,  I,  385. 
Haltica  ^(<raptoderasp.),  injuring,  in  Australia, 

111,434. 
Haltica  foliacea  on,  V,  39. 

torquata  on,  V,  35. 
Ilarpiphorus  varianus  larva;  on,  II,  241,  243. 
Ileliothripsccstri  infesting,  VII,  391. 
Heniiptychus  punctiitus  and  parasite  on,  II,  350. 
Icerya  spp.  on.  III,  184. 
insects  injuring,  III,  33,  .3:58;  V,  17,  18,  19. 
leaf-hopper  injurixg,  I,  319;  II,  44;  IV,  27. 
Lecaniuni  olea-  on,  V,  160. 

pruinosum  feeding  on,  III,  384. 
Leptocoris  trivittata  on,  IV,  273. 
locusts  injuring,  IV,  144. 
Macrodactylus  sp.  on,  in  New  Mexico,  IV,  26. 

.  nuiformiso:i,  V,  38. 
Merabracidii'  on,  V,  92,  93. 
Mesochorus  sp.  on,  111,  156. 
new  Australian  pest  of.  III,  30. 
Nysius  angustatus  on.  III,  355. 
(Ecanthus  destroying  aphis  on,  II,  131. 
Otiorhynchus  sulcatus  on.  III,  37;  IV,  223. 
Phyllosticta  labrusca^  injuring,  II,  321. 
Phylloxera  on.  III,  185;  IV,  212;  VI,  346. 
Phymatodes  ama>num  and  parasite  on.  III,  58. 
Plume  moth  of.  Ill,  469. 
Polyguotus  viticola  in  gall  on,  IV,  125. 
Prionus  inibricornis  boring.  Ill,  407. 
Proconia  untlata  injuring,  II,  321. 
Psoa  4-signata  on,  V,  34. 
Khyssalus  antispihe  and  host  on,  II,  3.51. 
rose-chafer  feeding  on,  II,  92,  298,  299;  III,  221, 

271;  V,  9,5. 
regulations  for,  II,  289. 
Scyphophorus  acupuuctatus  on,  V,  35. 
Thyreusabbottii  injuring,  I,  319. 
Graphiola    phtenicis,    fungus    disease    of    Phoenix 

dactylifera,  V.  246. 
Grass,  Agallia  sanguinoleuta  on.  III,  479. 
Agrotis  fennica  feeding  on,  III,  248. 
Apanteles   limenitidis  v.  flavicoucha-  and   host 

on.  III,  15. 
Chietocnema  pulicaria  feeding  on.  III,  336. 
Chlorops  sp.  injiiring,  III,  70,  71. 
crambid  injuring,  in  Australia,  I,  363. 
Ctenucha  virginica  injuring,  V,  125. 
cutworms  Injuring,  I,  317. 
Dactylopius  herbicola  on,  IV,  90. 
I)eltocei)halusdebilison,  III,  4T9. 
sesame,  Diatra'a  saccharalis  on,  IV,  10,'J. 
Drasteria  erechtea  injuring,  V,  87. 
Gastrophysa  polygon!  supposed  to  injure,  II,  190. 
Gortyna  cat.aidiracta  on,  V,  125. 
grasshoppers  injurious  to.  III,  433;  V,  112,324. 
Hadena  devastatrix  on,  V,  125. 
Hessian  fly  attacking,  III,  3(iG. 
insects  on,  I,  .372;  IV,  197;  V,  7,5,  117,  124;  VI, 

71-82. 
Leucaniaalbilinea  injuring.  III,  70,  71. 
Limueria  fugitiva  and  host  on.  III,  157. 
Membracida;  on,  V,  92. 
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Grass,  Nephelodes  violans  and  parasite  on,  III,  158. 

tEbalus  jiuguax  on,  IV,  158. 

Rhizococcus  infesting,  I,  34.5,  :{85;  II,  .'?26. 

sawflicsof,  IV,  ir,8-l"!l. 

Schizoneura  corn!  infesting  roots  of,  II,  108. 

Thripson,  IV,  264. 

Toxoptera  grarainum  on,  IV,  245. 
Grease  wood,  locusts  feeding  on,  VI,  34. 

Nysius  angustatus  on,  IV,  140. 

Pezotettix  elienopodii  on,  VII,  41. 
Grewia  rothil,  Ceroplastes  floridensis  on,  V,  IGO. 
Grindelia    robusta,  Lithocolletis    grindeliella   bred 
from.  III,  327. 

Lithocolletis  insignia  bred  from,  II,  118. 
Ground  cherry,  C'hioridea  rho.xia  on,  I,  228. 
Ground  ivy,  Aphis  gossypii  infesting,  VII,  314. 
Guaiacum  officinale,  scale  insects  on,  V,  245. 
Guava,  Aloirodicus  cocois  injuring,  \,  315. 

Ceroplastes  floridensis  affecting,  II,  31G. 

Dactylopius  longifilis  on,  V,  240. 

Lecanium  acuminatum  on,  VI,  57. 

red  bug  on,  I,  235. 

Virachola  isocrates  damaging,  in  India,  III,  44. 
Gnazuma  ulmifolia,  Diaspis  lanatus   infesting,  \1, 

288. 
Gum,  black, Cortbylus  punctatissimus  on,  VII,  145. 

blue,  remedy  for  mosquitoes,  V,  208. 

sour,  Clisiocampa  disstria  on,  III,  478. 

sweet,  Clisiocampa  disstria  on.  III,  478. 
Gymnocladus  canadensis,  Sphingicanipa  bicolor  on, 
V,  204. 


Hackberry,  Phlceotribus  frontalis  on,  VI,  227. 
Hakea  gibbosa,  Icerya  rosa'  on,  VII,  51. 
Haniamelis,  Meteorus  sp.  and  host  on,  III,  57. 
Schizura  ipomoeai  eating,  III,  03. 
virginica,  Lithocolletis  bred  from,  II,  119. 
Nola  sexniaculata  eating.  III,  02. 
dry,  Sitodrepa  panicea  attacking,  VII, 
32. 
Hart's-tongue,  OtiorhynchuB  sulcatus  on,  IV,  222. 
Haw,  apple,  Valgus  canaliculatus  on,  \,  53. 
Hawthorn,  Corythuca  arcuata  infesting,  II,  48. 

liedges,   Diphucephala   colaspidioides   injuring, 

in  Australia,  III,  425. 
Haltica  (Graptodera)  foliacea  on,  I,  74. 
Pulvinaria  sp.  on,  VI,  2. 
scarlet,  Selandria  cerasi  on.  III,  480. 
Hay,  mites  in,  in  England,  V,  296. 
Hazel,  Corthylus  punctatissimus  injuring,  A'l,  281 ; 
VII,  145. 
insects  affecting,  II,  390. 
Ocneria  dispar  feeding  on,  II,  209. 
Phytoptus  in  buds,  I,  350. 
Telamona  coryli  and  tristison,  V,  93. 
Heal-all,  Thrips  tabaci  attacking,  VII,  394. 
Heartweed,  corn-root  aphis  on.  III,  234. 
Hedge  plant,  California,  leaf-hopper  on,  IV,  142. 
Hedysarum  torreyana,  Bruchus  fraterculus  on,  V, 

105. 
Helianthus  giganteus,  Lithocolletis  on,  II,  119. 

globosus  var.  fistulosus,  Emx)retia  stimulea  on, 

V,  203. 
Ilhodobwnus  13-punctatus  on,  IV,  159. 
sp.,  boll  worm  on,  I,  331. 
sp.,  Chrysomela  exclamationis  on,  V,  39. 


Heliotrope,  Capsus  quadrivittatus  on,  I,  293 

Dia  pis  lanatus  on,  VI,  51. 
Ileliopsis  Iwvis,  Tischeria  heliopsiella  bred  1 


ir, 


Hellebore,  Tencbroides  miiuritanicus  in,  VI,  275. 
Hemlock,  Nemalus  erichsoiiii  injuring,  IV,  210. 
Hemp,  a  protection  against  weevils,  IV,  223;  V,  272. 
Henbane,  dry,  Atropos  divinatoria  and  Silvanus  sp. 

attacking,  VII,  32. 
Heracleum  sibiricum,  Pepressaria  lieracliaiia  fVeiliiig 
on,  I,  98. 
sphondylium,  Depressaria  Ueracliana  on,  I,  98. 
Trypeta  heraclei  mining  loaves  of,  VII,  384. 
Hesperis,  Phyllotreta  vittata  attacking,  VII,  406. 
Ilesperoyucca,  subgenus  of  Yucca,  IV,  359. 
Hibiscus,  Bruchus  hibisci  on,  \,  105. 
Chionaspis  minor  on,  \,  240. 
Coccidse  on,  VI,  50,  51,  196,  288. 
Emphor  bonibiliformis  visiting,  III,  83. 
esculentus,  Diaspis  lanatus  on,  V,  247. 
fulgidus,  red  bug  on,  I,  234. 
Icerya  attacking,  in  Honolulu,  III,  3;iO. 
purpureus  f.  semi-plena,  Aspidiotus  ailiculatus 

on,  V,  245. 
syriacus,  Capsus  quadrivittatus  on,  I,  293. 
Hickory,  Balaninus  carya-  bred  from,  IV,  93. 

Cactecia  infumatana  and  ])arasite  on.  III,  17. 

rileyana  and  parasite  on.  III,  17. 
Ceroplatymerus  carya^  in  gall  on,  IV,  125. 
Datana  angusii  on,  II,  149. 
Dorcaschema  nigrum  on,  IV,  130. 
Doryctes  radiatus  reared  from,  V,  248. 
Epizeuxisi\>mula(Helia)  on.  III,  1.58;  IV,  111. 
Hyphantria  cunea  defoliating,  III,  338. 
insects  affecting,  II,  390. 
Lysitermus  scolyticida  and  host  on,  IV,  258. 
Magdalis  olyra  on,  IV,  130. 
Mamestra  confusa  eating.  III,  03. 
MembracidiB  on,  V,  92. 
Mesostenus  thoracicus  and  host  on.  III,  1,53. 
Micracis  suturalis  on,  IV,  131. 
Oncideres  cingulatns  on.  III,  338. 
Phanerotoma  tibialis  and  host  on,  II,  352. 
Platygaster  caryu;  in  gall  on,  IV,  125. 
Ehyssalus  trilineatus  and  host  on,  II,  351. 
Saperda  lateralis  on,  I,  343. 
Stenosphenus  notatus  on,  IV,  130. 
Tylonotus  bimaculatus  on,  IV,  131. 
Zeleatriceps  and  host  on.  III,  50. 
Hicoria  alba,  Monellia  caryella  on,  V,  2.36. 
amara,  Monellia  caryella  on,  V,  236. 
{See  aho  Carya  and  Hickory.) 
Hippeastrum  equestre,  Lecanium  ole.-i"  and  hesperi- 

dnm  on,  Y,  245. 
Holcus  lanatus,  Hessian  fly  on,  I,  323. 
Hollyhock,  Luperus  brunneus  on,  \,  47. 

Nematoneura  nialvacearum  on,  VII,  252. 
rose-chafer  feeding  on,  III,  221. 
Honey  locust,  effect  of  arsenic  on,  I,  125. 
Honeysuckle,  Pacnusa  asciuidisand  host  on.  III,  58. 

Lithocolletis  trifasciella  bred  from,  II,  51. 
Hop,  Ap'.iis  gossypii  attacking,  A'll,  314. 

louse  of,  I,  70;  III,  238,  239,  340,  405,  406,  438, 
480;  IV,  11.7. 

(St'f  olso  Hop  louse  or  Hop  plant-louse.) 
tent  caterpillars  on,  V,  50. 
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Hup,  Ilyilnecia  (Gortj'na)   immaiiis  on,  III,  17;  \, 

125. 

insects  injuring,  in  British  Coluiiibiii,  YI,  '.'>. 

Praou  huniulaphidis  nnU  liost  on,  III,  60. 

Hop  tree,  Kuchenopa  binotata  on,  V,  !13. 

Iloisc-cliestnut,    apparent    toxic    qualities   of,    III, 

431. 
ni>nlc:nn,    Toxoptcra    gramiuiiin    fi-eding    on    IV, 

24:.. 
Ilnrnlieani,  Ocneria  di.^par  feeding  on,  II,  200. 

linp,  Siplionophora  sp.  on,  V,  23(1. 
Horstniint,  Antlionomus  signatus  on,  V,  175. 
Hurse    nettle,    Anthonomus   nigrinus    feeding    on, 

VII,  351. 
Horse-radish,  Phyllotreta  armoracia'   on,  VII,  405. 

Phyllotreta  vittata  attacking,  VII,  400. 
Ilorseweed,  Dectes  spinusns  on,  III,  421. 
Ilipsaekia  glabra,  Lysiphlebus  coquillettii  and  host 

on.  III,  60. 
Huckleberry,  Anthonomus  musculus  on,  V,  176. 
Antlionomus  signatus  probably  not  attacking, 
V,  175. 
Humulus  lupulus.  Aphis  goS8y])ii  on,  VII,  314. 
Hydrangea,  Heliuthrjps  cestri  infesting,  VII,  391. 
paniculata    grandiflora,    Capsus   quadrivittatus 
on,  I,  293. 
Hydrastis  canadensis,  dry,  Atropos  clivinatoria  at- 
tacking, VII,  32. 
H.vnienoplea  salsola,  Icerya    punha>i  feeding    on, 

IV,  100. 

Ilyoscyamus  niger,  drj-,  Atropos  divinatoria  attack- 
ing, VII,  32. 

Silvanus  sp.  attacking,  A'll,  32. 
llvpericuiu   perforatum,  Capsus  quadrivittatus  on, 
1 ,  293. 

I. 

lanibosa  malaccensis,  A'insonia  and   Lecanium  on, 

V,  160. 

Ilex  glabra,  wax  scale  feeding  on,  I,  326;  IV,  398. 
Illici\im  floridanum,   supposed  insecticidal   proper- 
ties of,  V,  50. 
Indian    turnip,  dry,   Sitodrepa  panicea    attacking, 

VII,  32. 
Indigo,  locust  injuring,  in  India,  III,  433. 

false,  Bruchus  e.xiguus  and  Eupelmus  cj-aniceps 
bred  from,  V,  250. 
Insect  tree,  of  China,  III,  424. 
Iponid'a,  Bruchus  discoideus  infesting,  ref.,  V,  165. 

Bruchus  lucosomus  and  compactH8(?)  on,  V,  166. 

Icptophylla,  Bruchus  discoideus  on,  V,  ICC. 
Iris,  Jlouonychus  vulpeculus  destroying,  A'll,  201. 

versicolor,  dry,  Sitodrepa  panicea  attacking,  VII, 
31. 
Irunwoud,  Acrophylla  tesselata  denuding,  V,  04. 

Bruchus  pruininus  on,  V,  ICG. 

Corthylus  punctatissimns  on,  VI,  281;  VII,  145. 

insects  affecting,  11,390. 
Isaria  densa,  against  white  grubs,  V,  69  ;  VI,  63. 

fungus  on  cockchafer,  IV,  281. 
Italian  poplar,  Phyllcecus  integer  on,  I,  8. 
Iva  xanthiifolia,  Publilia  bicinctura  on,  V,  92. 
Ivory,  vegetable,  Caryoborus  sp.  on,  VI,  220. 
Ivy,  Aspidiotus  nerii  infesting,  II,  252. 

poison,  Lobelia  for  poison  of,  II,  254. 

scale  insects  on,  note,  VI,  327. 
Ixora  coccii;e.'i,  Coccida-  on,  V,  100. 

sp.,  Lecanium  lumisphaTicum  on,  V,  100. 


Jaborandi,  powdered,   Ptinus    brunneus   attacking, 

VII,  32. 
Jalap,  Cryphalusjalappa-  in,  VI,  221. 
Japanese  plum,  San  Jose  scale  on,  VI,  303. 

Privet,  Margarodes  quadriBtignialis  infesting,  I, 

22. 
quince,  Lecanium  bemisphiericum  on,  I,  144. 
Jasminum,  Diaspis  lanatus  on,  VI,  288. 
pubescent,  Aspidiotus  on,  V,  246. 
sambac,  Lecanium  on,  V,  246. 
Jimpson  weed,  a.s  remedy  for  tobacco  spliinx,  V,  275. 
Jointweed,  Gastrophysa  (Gastroidea)   polygoni    on, 

II,  190. 
Jowar,  locust  injuring,  in  India,  III,  433. 
Juglans  californica,  Coleoptera  on,  IV,  260,  261. 
tortricid  enemy  of,  I,  156. 
cinerea,  LithccoUetis  bred  from,  11,  119. 
Clisiocampadisstria  on,  III,  478. 
nigra,  Lithocolletis  bred  from,  II,  119. 

rose-chafer  feeding  on  nuts  of.  III,  271. 
Jumping  beau,  Mexican,  III,  399,  400,  431,  432. 
Junc\is"balticus,   Bracon  juuci  and  host  on,  II,  349. 
canadensis  ?,  Dolerus  on,  IV,  173. 
Dolerus  feeding  on,  IV,  169. 
Juneberry,  phim  curculio  on.  III,  219. 
Juniperus  spha-rica,  Diaspis  carueli  on,  VII,  300. 
virginiana,  Ca>nophanes  hylotrupidis  and  host 
on,  IV,  2.58. 
Jungham,  Plocederus  pedestris  boring,  i:i  India,  II, 

264. 
Jute,  caterpillars  injuring,  in  India,  II,  62. 


Kale,  harleciuin  bugs  stray  from,  to  cabbage,  W ,  34. 

Karoo,  Ceropla.stes  sp.  on,  V,  210. 

Kentucky  coffee  tree,  Sphingicampa  bicolor  on,  \, 

204. 
Killdeer,  rose-chafer  devouring.  III,  271. 
Knotweed,  Gastroidea  (Gastrophysa)  polygoni  un,  II, 

190. 

L. 

Laboulbeniaceic,  fungus  growth  on  carabid,  VI,  206. 
Lachnidiuni  acridiorum,  disease  of  locust,  lA',  408. 

unsuccessful  experiment  with,  V,  71. 
Lactuca  canadensis,  Languria  mozardi  bred  from,  I, 
119;  111,254. 
Horidana,  Languria  mozardi  feeding  on,  III,  254. 
Lagorstnomia,  Apate  francisca  on,  VI,  274. 
Lamb's-qnarters,  poisoned,  for  cutworms.  III,  248. 
Lappa  major.  Aphis  gossypii  feeding  on,  VII,  313. 
Larch,  Coleophora  laricella  on,  IV,  405. 

Nematuserichsoni  attacking.  Ill,  247;  IV,  219. 
Ucneria  disjiar  feeding  on,  II,  209. 
Liirix  americana,  attacked  by  Dendructonus  simplex, 

I,  102. 
Larkspur,   rose-chafer  probably  not  attacking.  III, 

221. 
Larrea  me.xicana,  Aphodins  larrea'  in  (lower  of,  III, 
485. 

Centrodontus  atlas  on,  V,  92. 

Gyascutus  plauicosta  on.  V,  38. 

lac  insect  on,  I,  344. 

Lygoceriis  californicus  and  host  un,  IV,  123. 

Pyrota  postica  on,  V,  40. 
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Lastrea  aristata  variogata,  Pcriplaneta   aiistralasirt' 

injuring,  III,  400. 
Latauia  aurea,  Aspiiliotus  personatus  on,  V,  '245. 
Lathyrus  vermis,  Crepidodera  rufipcs  (adult)  feed- 
ing on,  Y,  340. 
Laurel,  California,  ladybirds  on,  IV,  1:54. 

English.    (See  Pruuus  lauro-ccrasus.) 
Launis,  Lccanium  tesselatuni  on,  ref.,  VI,  57. 
Lawsonia  inermis,  scale  insects  on,  V,  246. 
Lodum  glandulosum,  Lithocolletis  ledella  mining,  II, 

80,  119. 
Leek,  Thrips  tabaci  on,  VII,  394. 
Leguminosa%  Nematode  injury  to,  II,  2C3. 
Lemon,  Icerya  purcliasi  infesting,  I,  129. 

ladybirds  affecting,  VI,  24. 

Mytilaspis  citricola  on.  III,  393. 

Orcus  chalybeus  beneficial  to,  IV,  164. 

Tetranychus  n.  sp.  on,  V,  18. 
Lentils,  Brucbus  lentis  in,  VI,  220. 
Lepidium,  attacked  by  Pbyllotreta  vittata,  VII,  406. 

mites  and  double  flowers,  I,  350. 

virginicum,  Aphis  gossypii  feeding  on,  A'll,  313. 
Leptomeria  acida,  Icerya  purchasi  on,  I,  87. 
Leptospermum,  Icerya  ka-belei  on,  VI,  57. 
Lettuce,  army  worm  not  injuring,  I,  370. 

myriopods  injuring,  IV,  400. 

seeds,  attacked  by  Plodia  iuterpunctella,  V,  349. 
Lignum,  scale  insects  on,  V,  245. 
Lignum  vita',  Aspidiotus  articulatus  on,  IV,  3sl. 

Icerya  rosie  ou,  \,  267. 
Ligusticum,  Trypeta  heraclei  mining  leaves  of,  VII, 

384. 
Ligustrum  japonicum,   Margarodes  ciuadristigmalis 
on,  I,  22. 

lucidum,  the  insect  tree.  III,  424. 

vulgare,  Margarodes  quadristigmalis  ou,  I,  22. 
Lily,  Japan,  Ceresa  bubalus  on,  V,  92. 
Lime,  Artipus  floridanus  injuring,  I,  357. 

Icerya  purchasi  ou,  I,  129. 

Ocneria  dispar  feeding  on,  II,  200. 

scale  insects  on,  V,  203;  VI,  50. 
Linaria  cymbalaria,  mites  causing  petiolate  flowers 

on,  I,  350. 
Linden,  Aspidiotus  aucylus  on,  VI,  231. 

Atymna  inornata  on,  V,  'J2. 

Capsidaj  on,  IV,  161. 

Dryocampa  imperialis  on,  I,  379. 

insects  affecting,  II,  390. 

Lachuus  longistigmaon,  in  Washington,  II,  90. 

Mytilaspis  pomornm  feeding  on,  III,  469. 

Ocneria  dispar  feeding  ou,  II,  209. 

rose-chafer  on,  III,  272. 

Schizura  ipomcea;  feeding  on.  III,  03. 

Telamona  monticola  on,  V,  93. 

Zeuzera  pyrina  attacking,  IV,  77. 
Liquidambar  styraciflua,  Clisiocanipa    disstria    on, 
111,478. 

Cnesinus  strigicollis  iu.  III,  87. 
Lirlodendron  tulipifera,  Diplosisliriodendri  injuring, 
II,  362. 

Xyleborus  dispar  and  tacbygrapbus  in, 


Lobelia,  for  poison  ivy,  II,  254. 
Loco  weed,  Bruchus  sp.  on,  V,  166. 

Walsliia  amorphellaon,  11,50. 
Locust,  Apion  nigrum  on,  IV,  94, 131. 
Cecidomyia  robiniic  on,  V,  136. 
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III, 


LiKMi>t,  enemies  of,  1 II,  87,4:!.i. 

Gelechia  pseudacaciella  and  parasite  on,  111,58 

157. 
honey,  Acutalis  calva  on,  V,  92. 
Hyphantria  cunea  defoliating,  1X1,338. 
Liopuscinereus  on,  m.,  \,  248. 
Jlembracidie  on,  V,  92, 93. 
Mirax  lithocoUetidis  and  host  on.  III,  15. 
Odontota  (Hispa  dorsalis)  injuring,  III,  164. 
Oiketicus  townsendi  on,  VII,  210. 
Sciapteron  robinia-  boring  in,  II,  IS. 
Virachola  isocrates  damaging,  iu  India,  III,  44. 
Lonicera    albida,    Lithocolletis    consimilella   bred 
from,  11,51. 
red-fruited,  Lithocolletis  consimilella  bred  from, 

11,51. 
sempervirens,    Lithocolletis    consimilella     bred 
from,  II,  51. 
Lo(iuat,  San  Jose  scale  infesting,  VII,  300. 
Lotus,  Botis  penitalisand  parasite  on,  II,  349. 
Lucerne,  locusts  injuring,  IV,  144. 
Ludwigia  alternifolia,  Bruchus  alboscutellatus   on, 

V,  165. 
Lunaria  rediviva,  Capsus  <juadrivittatus  on,  I,  293. 
Lupine,  dry,  Carpho.xera  ptelearia  on,  IV,  271. 

Mccyna  reversalis  on,  V,  IU. 
Lupinus  athorea,  Polymecus  lupinicola  iu   gall  on, 

IV,  125. 
Lychnis     githago,   Drosophila    graminuni     mining 

leaves  of,  VII,  382. 
Lygodesmia  juncea,  cynipid  gall  on,  IV,  203. 
Lysimachia  clethroides,  Capsus  quadrivittatus  on,  I, 
293. 
lauceolata,    Lithocolletis     lysimacliia'ella    bred 

from,  II,  119. 
lannelata,     Lithocolletis     lysimachia'ella     bred 

from,  II,  77. 
quadrifolia,  Synchytrium  aureum  on,  1, 279. 
Lythrum  alatum,  Bepressaria  lythrella  u.sp.  on,  I, 
257. 

51. 

Mace,  ArKcerus  fasciculatus  in,  VI,  221. 
Madura  aurantiaca,  silkworm  feeding  on,  1, 120. 
Madrono,  Eucheira  socialis  on,  IV,  84. 

silkworm  on.  Ill,  482. 
Magnolia  glauca,  rose-chafer  on,  II,  298  ;  III,  221. 

macrophylla,  chafers  on,  II, 301. 
Maize,  borers  in,  IV,  397. 

fodder,  Helia  semula  damaging,  II,  18. 

Nematodes  injuring,  in  Java,  II,  85. 
{See  also  Corn. ) 
Makai  tree,  Tomicus  sp.  boring  into,  iu  India,  11,62. 
Malcolmia,  mites  and  double  flowers  on,  1, 350. 
Mallow,  Aphis  gossypii  feeding  on,  VII,  314. 
Malva  boreali8,bon  worm  on,  1,331. 

rotundifolia.  Aphis  gossypii  feeding  on,  VII,  314. 

silvestris,  Crepidodera  rufipes  feeding  on,  V,340. 
Malvastrum  sp.,  Cbrysomela  dislocata  on,  V,  39. 
Mammillaria  phellosperma,  injured  by  sow  bugs,  III, 

402. 
Mangel-wurzels,  Otiorhynchus  sulcatus   damaging, 

IV,  223. 
Maugifera  iudica,  Coroplastes  florideusis  on,  V,  247. 

Coccida;  on,  V,  160. 
Mango,  Ceroplastes  floridensis  on,  V,  247. 

Coccida' on,  V.  160;  VI,  .50,  51. 

Icerya  purchasi  on, in  Honolulu.  III.  33o. 
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jMaugo,  Idiocerus  Bp.  attacking,  11,265. 

Lecaniiim  niangifeiw  on,  11,47. 

A'iusoiiia  stoUifora  on,  IV,  :i31. 
Mangolds,  leaf  maggot  on,  V,  200. 
Maple,  Acantliodeics  deeiiiiens  reared  from,  IV,  fi,"). 

.'Egeria  acerui  injuring,  11,251  ;  V,  83. 

iEgeriaco™ion,V,8:5. 

Agrilus  fulgens  and  parasite  on,  II,. '548. 

Anisopteryx  ponietaria  on,  V,  125. 

ants  injuring,  I,  34G. 

aphides  on,  111,290. 

borers  in,  III,  Ifil. 

Cacft>cia  semiferana  on,  V,  49. 

Corthylus  punctatissiums  injuring,  A'I,281;  A'll, 
145. 

Edema  albifrons  on,  IV,  139. 

Dryocanipa  (Anisota)  rubicunda  feeding  on,  II, 
27G;  III,  338. 

Leptura  proxinia  n'lucd  from,  IV,  G.^. 

Mytilaspis  poniorum  on,  III,  4G9. 

Ocneria  dispar  feeding  on,  II,  210. 

Pulvinaria  innumerabilis  infesting,   in  Michi- 
gan, 11,  44. 

Rhogas  intermedius  and  host  on,  II,  352. 

Schizura  iponifieaj  and  Mamestra  confusa  feeding 
on.  Ill,  C3. 

Zeuzera  pyrina  on,  IV,  77,  317. 
Marguerite,  Phytoniyza  chrysanthemi  on,  VII,  399. 
Marshmallow,  dry,  Sitodrepa  panicea  attacking, A'll, 

32. 
Matricaria,  Chilosia  larvae  living  in  stems,  I,  5. 
JIattbiola,  Phyllotreta  vittata  attacking,  VII,  40G. 
Molicocca  bijuga,  Ceroplastes  and  Aspidiotus  on,  V, 

246. 
Melilotus  alba,  Languria  mozardi  on,  III,  254. 
Meliola,  following  attack  of  Dactylopius  citri,  1,118. 
Melon,  ants  supposed  to  injure.  III,  71. 

aphides  on.  III,  84;  IV,  44;  VII,  195. 

Aphis  cucumeris  on,  \,  110. 

army  worm  not  injuring,  I,  .370. 

Otiorhynchusovatus  on,  V,  99. 

Phakellura  hyaliuatalis  injuring.  III,  337. 

plant-louse  erroneously  supposed  to  injure,  lA", 
17,  358. 

Systena  blanda  attacking,  A'l,  188. 

Thrips  tabaci  attack. ng,  A'll,  394. 
Mentha,  scale  insects  on,  V,  247. 
Merium  oleander,  Aspidiotus  on.  A',  100. 
Mesereum,  dry,  Lepisnia  saccharina  attacking,  VII, 

32. 
Mesquite,  Coleoptera  on.  A',  38,  39,  40. 

Icerya  purchasi  attacking,  in  Honolulu,  III,  330. 

Membracidiv  ou,  A',  92,  93. 

Sinoxylon  basilaro  on.  III,  454. 

scale  on.  A',  G5. 
Meyeuia  alba,  Lecanium  olea;  on,  A',  100. 
Mexican  clover,  army  worm  not  injuring,  I,  370. 

jumping  bean.     (See  Jumping  bean.) 
Mignonette,  Tlirips  tabaci  attacking,  A'll,  394. 
Millet,  Leucaniaunipuuctaon,  A'l,  41. 
Mimosa,  Ageronia  forouia  resting  on,  II,  12. 

lac  insect  on,  in  Mexico,  I,  345. 
Miniulus  glutinosus,  Hracou   cecidomyiir   and   liost 
on,  II,  348. 

Pseudococcus  yucci<>  feeding  on,  A'l,  40. 

Thripida?  on,  V,  125, 
Mint,  Sphinx  eremitus  on,  I  A',  200. 


Mock  orange,  ro.se-chafer  on  flowers,  II,  298. 
Monarda  fistulosa,  Anthonomus  signatus  on.  A',  175. 
Monilia  Candida,  food  of  Xyleborus  dispar  larva,  11, 
280. 

fructigena,  spraying  effective  against.  III,  254. 
Morning-glory,  Aphis  gossypii  attacking,  A'll,  314. 

Thrips  in  flowers  of,  I,  140. 
Mountain  asli,  Pulvinaria  sp.  on,  A'l,  2. 
scurfy  bark-louso  on,  I,  324. 
Zeuzera  pyrina  feeding  on,  I  A',  77. 
Mulberry,  arctiid  caterpillar  injuring,  A',  17. 

Diaspis  pentagona  attacking,  III,  196. 

Homalodisca  coagulata  on.  A',  151. 

Hyphantria  cunea  defoliating.  III,  .338. 

locusts  attacking.  A',  116. 

Ocneria  dispar  on,  II,  80. 

Phkvotribus  frontalis  on,  A'l,  227. 
Mullein,  Gymnetrou  tetrnm  on,  A',  202. 

poisoned,  for  cutworms.  III,  249. 
Muhlenbergia  niexicana,  insects  reared  from,A',  132. 

larva  attacking,  I,  374. 
Murraya,  list  of  Coccidi«  on.  A',  160. 
Musa,  -Aspidiotus  palnia?  on.  A',  245. 

list  of  Coccida;  on,  A',  160. 

Sphenophorus  obscurus  under  bark  of,  1, 180. 
Muskmelons,  Aphis  cucumeris  injuring,  A'll,  311. 

Melittia  ceto  feeds  on.  A',  82. 
Mustard,  black,  corn  root-louse  on.  III,  235. 

harlequin  bugs  caught  on,  lA',  33. 

hedge,  Phorbia  fusciceps  on,  A'll,  429. 

Phyllotreta  vittata  attacking,  A'll,  400. 

wild,  Plutella  cruciferarum  on,  lA',  230. 
Myagrum,  mites  and  double  flowers,  I,  350. 
Myosotis,  Orthezia  insignis  infesting.  A',  247. 
Myrica  cerifera,  Angitia  psediscw  and  host  on.  III, 

156. 
Myrtle,  Ocneria  dispar  feeding  ou,  II,  209. 
Myrtus  luma,  Aspidiotus  lauri  on,  in  Chilo,  1,154. 

ugni,  Aspidiotus  lauri  on,  in  Chile,  I,  l.")4. 


N. 


Nasturtium  armoracia,  Phyllotreta  armoraciie  injur- 
ing, VII,  40.5. 

palustrc,  Phyllotrota  annnraciiv  feeding  ou,A'lI, 

405, 
Thrips  tabaci  attacking,  VII,  394. 
Nectarine,  Notoxus  calcaratus  on.  A',  197. 
Negundo  aceroides,  Lecanium  sp.  on.  III,  169. 
Liopus  variegatus  on,  A',  247. 
Pulvinaria  innumerabilis  on,  IV,  7.i. 
Tremex  columba  on,  I,  171. 
Nepeta  glechonia.  Aphis  gossypii  feeding  on.  A'  II,  314. 
Nerium  odorum,  Syntomeida  opilais  on,  II,  31)0. 
Nettle,  Icerya  purchasi  on,  I,  129. 

Languria  on  stems,  II,  .347. 
Nightshade,  black,    Lytta    marginata    (  =  Epiiauta 

cinerea)  attacking,  A',  260. 
Nuphar   advena,   Donacia    sublilis    jioUeni/ing,  II, 
201. 

Eustrotia  caduca  eating,  II  I,  321. 
Nutmeg,  Bombay,  Tinea  sp.  on,  A'l,  222. 
Nyssa,  Antispila  nyssa-foliella  on,  lA",  138. 

muUiflor:i,  Clisiorampa  disstria  on,  III,  478. 
Nymph.'va   udorata,   Kliopalosiivhuni   nynipha>a'  on, 
V,  230. 
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Oak  Acroiiycta  lobeliic  and  parasite  ou,  II,  H51. 
Acrophylla  tesselata  defoliating,  V,  l!4. 
Agrilus  bilineatus  on,  I,  343;  VII,  145. 
Alans  oculatns  on,  IV,  Go. 
Allorhiua  nitida  on,  IV,  75. 
Auisota  eenatoria  injuring,  in  Michigan,  II,  42. 
Anisota  stigma  on,  11,  205. 
Anomalon  flavicorne  and  host  on.  III,  155. 
Anthaxiaquercata  probably  feeding  on,  VI  1, 385. 
BaUininus  on,  IV,  93,  130;  VI,  318. 
Bathystonia  n.  sp.  and  liost  on,  II,  350. 
Bracon  bucculatricis  and  host  on,  II,  349. 

orythrogaster  reared  from,  V,  248. 

gelechia;  and  liost  on,  II,  349. 

l)ectinator  bred  from  cocoons  on,  IV,  257. 

notaticeps  and  host  on,  II,  349. 

simplex  and  host  on,  II,  348. 
Cactecia  fervidana  and  parasite  on.  III,  57,  59. 
Civnophancs  dinoderi  and  Dinoderus  punctatus 

bred  from,  V,  248. 
Callipterus  discolor  on,  V,  236. 
caterpillars  affecting,  III,  25G. 
Cecidoniyia  symmetrica  and  parasite  on,  IV,  126. 
Coleoptera  on,  in  California,  V,  33,  34,  35  ;  VI, 

20G. 
Corthylus  columbianus  on,  VI,  281. 
Dendrotettix  feeding  ou,  V,  250. 
Dinoderus  punctatus  bred  from,  \,  248. 
Edema albifrons  injuring,  IV,  139;  V,  136. 
Elaphidion  villosum  on,  X,  50. 
Ellopia  gomniaria  on,  III,  359. 
Ephialtes  irritator  reared  from,  \,  248. 
Eubadizoii  pleuralis  and  host  on.  III,  58. 
furniture,  borers  damaging,  III,  407. 
Goes  tigrinus  on,  I,  343. 
Hemiteles  Ijucculatricis  and  host  ou,  III,  153. 

selnifB  and  host  on.  III,  153. 
(Quercus  agrifolia),  Hemiteles   variegatus    and 

host  on,  III,  152. 
Ichneumon  Icucopsis  and  host  on,  III,  152. 
insects  affecting,  II,  390. 

pin,  insects  scarcely  attack  acorns  of,  VI,  319. 
Lachuosterna  prunina  on,   in  Michigan,  II,  43. 
Limneria  rufipes  and  host  on,  III,  158. 
Lithocolletis  mining  leaves  of,  II,  23,  77. 
Lithocolletis    rileyella  =  tenuistrigata    mining 

leaves  of,  II,  25. 
Lyctus  striatus  on,  IV,  65. 
Lyniexylon  sericeum  in,  II,  123. 
Macrolepidopterous  larva;  taken  on,  II,  197. 
Meteorus  brevicaudiis  and  host  on,  III,  57. 
Menibracidie  on,  V,  92,  93. 
Ocneria  dispar  on,  II,  86,  209. 
(Ecanthus  destroying  Tingis  and  Phylloxera  on, 

II,  131. 
Oncophanes  melleus  and  host  on,  II,  351. 
Oiihiderma  on,  V,  03. 
Palthis  and   Zanclognathas  on  dead  leaves,  IV, 

111. 
Phylloecus  femoratus  in,  VI,  298. 
Phylloxera  on,  destroyed  by  (Ecanthus,  II,  131. 
Phyniatodes  spp.  on,  IV,  65. 
Prionus  laticollis  (?)  in,  II,  310 
Ehizococcus  quercus  on,  VII,  53. 
Bhyssalus  gallicola  and  hosts  on,  II,  351. 


Oak,  (white),  Spathius  simillimus  and  host  on,  IV, 
258. 

rose-chafer  en,  II,  299. 

tent  caterpillars  on,  IV,  139. 

Thanaos  juvenalis  and  jiarasite  on,  III,  15. 

Trichasis  rufii)es  and  hosts  on,  IV,  125. 
Oats,  AphiK  granaria  injuring,  in  Ohio,  I,  319. 

army  worm  injuring,  I,  375,  370;  II,  42. 

Atynina  viridis  on,  V,  92. 

Cha'topsisaMiea  attacking,  VII,  352. 

Cicadula  4-lineata  on,  IV,  197. 

Diabrotiia  12-punctata  on,  IV,  107. 

gras,shoi)pers  damaging,  V,  58. 

leaf-hopper  damage  to,  VI,  267. 

Macrops  porrelluson,  V,  1,  2. 

Meroniyza  sp.  infesting.  III,  82. 

Oscinissp.  Infesting,  III,  82. 

root  disease  of,  III,  204. 

Siphonophora  avenre  destroying  crops,  III,  57. 

Stictocephala  inermis  ou,  V,  92. 
(Enothora  biennis,  Graptodera  exapta  on.  III,  26. 
Lepidi-jitera  bredfiom.  III,  27.5. 
Tyloderma  foveolatum  breeding  in,  II,  111. 

sp.  (?),  Haltica  foliacea  on,  V,  39. 

speciosa,  insects  captured  by,  IV,  2'Jl. 

Wilsonia  brevivittella  bred  from  i)ods,  II,  382. 
Okra,  Proconia  undata  feeding  on,  III,  338. 
Olea  hispanica,  Aspidiotus  personatus  on,  V,  160. 
Oleander,  Aspidiotus  articulatus  on,  IV,  381;  V,  160. 

black  scale  on,  II,  379. 

Coccidas  on,  V,  160;  YI,  51. 

Syntonieida  epilais  feeding  on,  II,  300. 
Olearia  furfuracea,  galls  on,  in  New  Zealand,  II,  194., 
Olive,  Aspidiotus  articulatus  infesting,  IV,  381 ;  V 
121. 

ficus  and  personatus  on,  V,  121. 
lauri  ou,  in  Chile,  1, 1.54. 

Erastria  scitula  beneficial  to,  VI,  6. 

insects  injuring,  II,  330. 
Olneya  tesota,  Bruchus  pruininus  on,  V,  165. 

Bruehus  pruininus  feeding  on,  V,  166. 
Onion,  army  worm  not  attacking,  I,  376. 

Limothrips  tritiii  injuring,  VII,  206. 

maggots  ou,  IV,  44;  V,124;  VI,  190. 

Phorbia  fusciceps  on,  VII,  429. 

Thrips  attacking.  Ill,  301  ;  V,127  ;  VI,  191. 

Thrips  tabaci  on,  VII,  393,  394, 395. 

wireworms  damaging,  remedy  against.  III,  106. 
Opuntia  bernardina,  Co?nopoeus  palmeri  in  stems,  II, 
162. 

Cactophagus  validus  under  dead  leaves,  1, 199. 

Chelinidea  vittigera  feeding  on,  V,345. 

engelnianni,  Argiope  argentata  ou,  VI,  208. 
Copcstylum  marginatum  in,  111,319. 

insect  injury  to,  V,  345. 

Melitara  prodenialis  on,  VI,  282. 
Orange,  .\leyrodes  citri  on,  V,  219. 

Anguillula  injuring,  1, 360. 

ants  injuring  trees  of,  IV,  203. 

Aphis  gossypii  attacking,  VII,  314. 

Aspidiotus  articulatus  attacking,  IV,  381. 

Aspidiotus    (Aonidia)    aunintii    destroying,   in 
Syria,  111,417. 

Aspongopus  n.  sp.  injuring,  II,  336. 

Blastobasis  sp.  beuefici  il  to,  IV,  290. 

Bracon  xanthouotus  and  host  on,  11,349. 

Ceratitis  capitata  on,  \l,  341. 
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Orange,  Ceratitiscitriperda destruction  to,  III,  (i. 
Ceroplastes  floridensis  on,  IV,  398. 
Chionaspis  biclavis  on,  IV,  400. 
Coleoptera  found  on,  IV,  2G0,  2C,l. 
difficulty  of  disinfcctinK  imported  trees,  IV,  218. 
Euthrips  occidentalis  infesting,  VII,  392. 
gas  experiments  on.  III,  457. 
Homalodisca  coagulata  injuring,  V,  151. 
Icerya  purcbasi  on,  1, 129. 
insect  disease  of,  IV,  287. 
insects  of,  in  Louisiana  bulletin,  VI,  1. 

in  Queensland,  ref.,  VI,  334. 
insectson,  V,17,18, 19;  VI,  1. 
ladybirds  affecting,  VI,  24. 
long  scale  infesting.  III,  398. 
Lysipblcbus  citraphis  an<l  host  on.  III,  60. 
Mamestra  picta  on,  V,  287. 
Mexican  fruit  worm  affecting,  article,  1, 45. 
Mytilaspis  citricola  on,  VI,  231. 
new  means  against  pests  of,  IV,  15o. 
Orcus  chal.vbeus  beneficial  to,  l\,  1(14. 
Orthorhinus  cylindrirostris  boring,  in  Australia, 

111,434. 
Papilio  demoleus  damaging,  in  Africa,  II,  2. 

eritbonius  injuring,  in  India,  II,  264. 
plant  bugs  on.  Ill,  410;  V,  264. 
Prepodes  sp.  on  roots  of,  VI,  273. 
Pseudococcus  n.  sp.  on,  V,  202. 
purple  scale  of,  IV,  143. 
red  bug  injuring,  1, 234. 
rust  mite  in  Kew  South  Wales,  111,434. 

noinjury  to,  VI,344. 
scale  insects  on,  IV,  2T4;  V,  203. 
Siphonophora  citrifolii  attacking,  VII, 310, 312. 
six-spotted  mito  injuring,  II,  225. 
Spalaugia  drosophihe  and  host  on,  IV,  123. 
Thrips  tritici  injuring  blossoms  of,  1, 340. 
tree  borers  of.  III,  418. 
wax  scale  infesting,  1, 326. 
Xyleborus  pubescens  boring.  III,  167. 
Orchids,  fertilization  of,  IV,  359. 

Isosoma  orchideamm  infesting,  II,  250. 
Xyleborus  morigerus  attacking,  VI,  264. 
Origanum,  Thamnurgus  in  stems  of,  VI,  262. 
Osage  orange,  insects  on,  V,  155. 

Lecanium  pruinosum  infesting,  VII,  360. 

pyralid  injuring,  V,  135, 15.">. 

silkworm  food,  1, 110;  III,  301. 
Ostrya  virginica,    Lithocolletis  ostryieella   mining 
leaves  of,  II,  54, 120. 

Siphonophora  sp.  on,  V,  236. 
Oxalis  strii-ta,  corn-root  aphis  on.  III,  235. 
Ox-eye  daisy,  Languria  niozardi  on,  II,  347. 

rose-chafer  on  flowers,  II,  298. 
Ozonium,  on  cotton,  111,263. 


Palma-christi,  is.  mosquitoes,  V,  359. 
Palmetto,   cabbage,   Khynchojjhorus  zimraermanni 
on,  IV,  136. 

Caryoborus  arthriticus  on,  V,  166. 

Rhynchophorus  in,  1, 199. 
Palms,  Aramigus  fuUeri  destructive  to,  II,  90. 

Aspidiotusarticulatvis  feeding  on,  IV, 381. 

Aspidiottis  ficus  infesting,  VII,  360. 

Camellia  scale  o:i,  ref.,  VI,  57. 

C'occotrypes  dactyliperda  in  fruit  of,  VI,  221. 


Palms,  cocoa,  IcerjTi  montscrratensis  on,  IV,  407. 

Icerya  not  attacking,  in  Honolulu,  111,330. 

Kliyncbophorus  ]>almarum  on.  IV,  136. 

scale  affecting,  II,  368. 
Pachira    aquatica,  Stirastoma    depressuni    on,   VI, 

197. 
Panax  quinquefolium,  dry,  Silvanus  sji.  attacking, 

VII,  32. 
Panicum,  corn-toot  aphis  on.  III,  235. 

crus-galli,  insects  injuring,  I,  372. 
Macrops  porcellus  on,  V,  2. 

(Ebalus  pugnax  on,  IV,  158. 
Pansj',  Oniscus  injuring.  III,  69. 
Papaver  nudicaule,  Diplosis  caulicola  on,  VII,  401, 
Parkinsonia,  Bruchus  cruentatus  on,  V,  165. 

Bruchus  nlkci  on,  V,  165. 

microphyllji,  Bruchus  amicus  on,  V,  165. 

torreyana,  Bruchus  amicus  on,  V,  165. 
Parsley,  dry,  Tenebrio  obscurus  attacking,  VII,  32. 

Thrips  tabaci  infesting,  VII,  394. 
Parsnip,  Papilio  asterias  on.  III,  338. 

Trypota  fratria  mining  leaves  of,  VII,  38.3. 

wild,  Depressaria  heracliana  infesting,  I,  94,96, 
98;  A',  106. 
Pastiuaca  sativa,   Dejjressaria   heracliana  infesting, 

I,  96,  98. 
Patrinea,  mites  and  double  flowers,  1, 350. 
Pawpaw,  Omphalocera    cariosa    and    parasite    tm, 

III,  .57. 
Pea,  army  worm  injuring,  I,  376. 

boll  worm  moth  feeding  on  flowers  of,  V,  242. 

Brochymena  annulata  on,  VII,  47. 

Bruchus  bred  from,  V,  165. 

cantliarid  injuring,  in  Africa,  11,2. 

Diabrolica  tenella  on,V,  39. 

Drosophila  flaveola  mining  leaves  of,  VII,  381. 

Hylastes  trifolii  attacking,  V,  99. 

Mamestra  picta  injuring,  \,  125. 

weeviled,  germination  of,  ref..  Ill,  485;  V,  1. 

weevil-infested,  temperature  of,  IV,  160. 

w^eevil  of.     {See  Pea  weevil.  General  Index.) 
Peach,  Acha;a  chameleon  on,  V,  4. 

iEgeria  injuring,  in  Michigan,  11,42. 

Anametis  grisca  on,  IV,  401. 

Anarsia  lineatella  on,  VI,  373. 

Anguillula  injuring,  I,3'".0. 

aphis  of.  Ill,  270. 

arsenical  i>oison8  for,  IV,  290. 

arsenites  not  recommended  against,  II,  260. 

Aspidiotu.s  lanatus  on,  ref.,  VI,  208. 

borers  of,  do  ground  beetles  destroy  ?  IV,  204. 

borer  of,  treatment,  IV,  43. 

Carpooapsa  injuring,  in  Japan,  II,  64. 

Ceratitis  sp.  on.  III,  120. 

capitata  on,  in  Bermuda,  III,  6. 
citriperda  injuring,  VI,  51. 

Ceresa  bubalus  on,  V,  92. 

Chrysochus  cobaltinus  on.  Ill,  162. 

Clisiocampa  americana  ovipositing  on,  II,  27. 

Crepidodeni  (Haltica)  rufipes  injuring,  I,  280;  V, 
335. 

Diabrotica  12-punctatu  injuring.  III,  84. 

Diaspis  lanatus  on,  VI,  288. 

Diphucephala  eola.<ipidioides  injuring,  III,  42.5. 

effect  of  jioison  on  leaf,  II,  3. 

fruit  worm  attacking,  iu  Japan,  I,  55. 

Gelecbia  prunifoliella  and  parasite  on,  111,60. 
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Peach,  Gortyna  nitela  injuring,  IV,  140. 

inseitson,  V,17, 18, 19. 

Japanese  moth  of,  IV,  341. 

Lfcanium  hemispha'iicum  un,  in  Australia,  III, 
4:-15. 

Lecanium  pruinosnm  feeding  on,  111,384. 

Leptocoris  trivittata  on,  IV,  273. 

Leptoglossus  phyllopus  on,  VII,  430. 

Lysiphlebus  persicaphidis  and  host  on.  III,  Gl. 

Metachroma  luridum  on,  VII,  430. 

Notoxus  calcaratus  on,  V,  197. 

Oberea  himaculata  supposed  to  girdle,  111,298. 

PhUvotribus  liminaris  on,  III,4.")2. 

Phorodon  mahaleb  and  parasite  on,  III,  00. 

plum  furculio  on,  IV,  34. 

red-legged  flea-beetle  attacking,  I,  2S0;  V,  335. 

Rhabdotissemipunctatainjuring,  in  Africa,  II,  2. 

rose-chafer  attacking,  II,  92,  299;  111,221,271. 

San  Jose  scalo  on,  VI,  249, 203,  363. 

Schist ocerca  americana  injuring,  VII,  224. 

Scolytus  rugulosus  destroying  trees.  III,  298, 299. 

susceptible  to  arsenites,  ref.,  VI,  211. 

Syneta  albidaon,  IV,  396. 
Pear,  Agrihis  sinuatus  on,  art., VII,  258-260. 

Auomala  undulata  injuring,  VII,  386. 

Antlierea  yama-mai  feeding  on,  T,  273. 

Aphis  gossypii  attacking,  VII,  314. 

Aphis  n.  sp.  on,  V,  17. 

Araguomus  griseus  attacking,  111,37. 

arctiid  injuring,  V,  17. 

Aspidiotus  perniciosus  on.  III,  68. 

boll- worm  on,  I,  331. 

Ceresa  bubalus  on,  \,  92. 

Diphucephala  splendens  injuring,  in  Tasmania, 

I,  361. 
Diplosis  pyrivora  injuring,  in  Kngland,  II,  55; 

IV,  44. 
Dolerus  arvensis  on,  IV,  172. 
Ilomalodisca  coagulata  injuring,  V,  151. 
Hypbantria  cunea  damaging  trees.  Ill,  338. 
insecticides  for.  III,  3G4. 
insects  affecting,  III,  308  ;  VII,  186-191. 
insects  of,  in  Victoria,  IV,  2. 
locusts  injuring,  IV,  144. 
Lygiis  pratcnsis  injuring,  II,  49. 
Lygus  sp.  injuring,  V,  18. 
Metachroma  luridum  on,  VII,  430. 
midge  of,  IV,  358. 
Ocneria  dispar  feeding  on,  II,  209. 
Phyllcfcus  compressus  in,  VI,  299. 
Phytoptus  n.  sp.  on,  VII,  198. 

pyri  affecting,  I,  363. 
probable  new  enemy  of,  1, 16. 
Psylla  mali  injuring,  in  Russia,  11,393. 

lijTicola  on,  IV,  225. 
Psyllas  of,  IV,  127. 
Pulvinaria  sp.on,  VI,  2. 
red-legged  flea-beetle  attacking,  V,  335. 
rose-chafer  on,  II,  299  ;  III,  221,  271. 
San  .'ose  scale  on,  VI,  247, 253, 363, 
Saperda  Candida  on,  IV,  43. 
Sciara  sp.  Iarva3  under  bark,  III,  126. 
Scolytus  rugulosus  destroying  trees  of.  III,  299. 
scurfy  bark -louse  on,  1,32-). 
Selaudria  corasi  on,  in  Australia,  III,  480. 
Systeua  frontalis  on,  IV,  135. 
Thelia  acuminata  on,  V,  03. 
Thrips  tritici  obtained  on,  \,  126. 


IVar,  walnut  .scale  on,  VI,  ,328. 

wax  scale  infesting,  I,  320  ;  IV,  397. 
Zeuzera  pyrina  feeding  on,  IV,  77. 
Peanuts,  bug  damaging,  in  China,  IV,  340. 
Pecan,  Hyphantria  cunoa  defoliating  trees.  Ill,  .338. 
Metachroma  luridum  damaging,  VII,  4,30, 
Oucideres  cingulatus  on.  III,  338. 
Phylloxera  sp,  on,  1,221;  III,  466, 
phycitid  moth  on,  IV,  78, 
Pelargonium,  Diaspis  lanatus  on,  V,  247;  VI,  288, 

Uiaspis  pelargonii  on,  IV,  3.33, 
Pennyroyal,  Sphinx  eremitus  on,  IV,  206, 
Pentstenion,  herbarium  pest  injuring,  V,  41. 
Pepper,  Lecanium  hesperidum  on,  IV,  294. 

Sphinx  Carolina  injuring,  II,  283. 
Peppergrass,  Aphis  gossypii  feeding  on,  VII,  313. 

poisoned,  for  cutworms.  III,  248. 
Pepper  tree,  Bostrychus  jesuita  ou,  IV,  294. 
Pepul,  destroyed  by  India  locust.  III,  433. 
Peronospora  trichotoma,  coco  disease,  ref.,  VI,  273. 
viticola,  effect  of  Bordeaux  mixture  on,  II,  180. 
Persimmon,  barnacle  scale  on,  I,  .54. 

Hyphantria  cunea  defoliating.  III,  338. 
Oncideres  cingulatus  on,  III,  338. 
Phenomoi?  5-caudata  on,  IV,  322. 
Persea  gratissima.     (See  P.  persea,) 

persea,  Aspidiotus  on,  V,  160, 
Petunias,  Anoniala  undulata  attacking,  VI,  377. 
Phalaris  arundinacea,  Gortyna  cataphracta  on.    A', 

125. 
Phaseolus,  Epilachna  corrupta  infesting,  II,  11,3, 
nanus.  Aphis  gossypii  attacking,  VII,  314, 
pauciflorus,  Bruchus  sp,  on,  V,  166, 
Lithocolletis  bred  from,  II,  119, 
Philadelphus  coronarius  aureus,   Capsus  quadrivit- 

tatuson,  I,  293, 
Philodeudron,  JIacrostola  lutea  fertilizing,  A'll,  340, 
Phlegethontius  Carolina,  Apanteles  congregatus  and 

parasite  on.  III,  106, 
Phleum  pratense.  Aphis  mali  on,  note,  VI,  374. 
Hessian  fly  attacking,  I,  323  ;  III,  306. 
insects  injuring,  I,  372. 
Phlox  paniculata,  Capsusciuadrivittatusnot  injuring. 
I,  293. 
suffruticosa,  Capsus  riuadrivittatus  ou,  I,  293. 
Phceuix  dactylifera,   Aspidiotus  articulatns   on,    \, 
246. 

Heliothrips  cestri  infesting,  VII,  391. 
Phragmites  communis,  Hyalopterus  arundiuis  on, 

V,  236. 

Splienophorus  ochreus  infesting,  II,  132. 
Phyllosticta  labrusca",  ou  vine,  II,  321. 

ligustri  on  privet,  I,  22. 
Physalis  viscosa,  Chloridea  rhexia  feeding  ou,  I,  228. 
Physianthus,  against  codling  moth,  IV,  331. 
Phytolacca  decandra,  dry,  Paromalus  on,  VII,  32. 
Phytophthora  infestans,  caused  by  Epidapus  scabies, 

VI,  349. 

Picea  engelmanni,  Scolytiilw  on,  VII,  2.55. 

niarianna,  Dendroctonus  frontalis  on,  \,  187. 
Pigeon  grass,  corn  root  i)lant  louse  on,  VI,  32. 

peas,  Coccida;  on,  VI,  50,  51, 
Pigweed,  Anthomyia  mining  leaves,  II,  281, 

Aphis  gossypii  infesting,  A'll,  313, 

Epicauta   cinerea  (Lytta   marginata)  attacking, 
V,  260. 

Opius  foveolatus  and  host  on,  III,  59. 

Systena  blauda  ou,  VI,  189, 
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Pilocarpus  jiinnatifolia,    jiowdered,     I'tinus    bruu- 

ncus  attacking,  YII,  32. 
PiiiientH   vulgaris,    Cyrtonierusi  pjlicornis   on,    VI, 

273. 
riiii|>inella  aiiisum,  dry,  .Sitodrepa  paniiea  attack- 
ing, VII,  32. 
I'ine,  Bracon  pissodis  and  host  on,  II,  348. 
Bracon  simplex  reared  from,  V,  248. 
Buprestis  ultramarina  on,  1,343. 
Chermes  sp.  on.  IV,  89. 
Dendroctonus  frontalis  destroying,  V,  187. 
Hemitelesrufiventris  and  host  on,  III,  153. 
Hylesinus  sericeus  on,  VII,  254. 
Icerya  on,  in  New  Zealand,  m.,  II,  49. 
insects  on,  II,  337. 
Lacbnus  on,  II,  314. 

Neoclytus  erythroceplialus  seen  on,  I,  343. 
Oiketicus  huebneri  on,  IV,  89. 
Plikeosimis  graniger  and  para.site  on,  IV,  258. 
Polygnotus  diplosis  and  liost  on,  IV,  12G. 
Rliagium  lineatum  boring  in  dead   trunks  of, 

II,  190. 
Khyssalus  pityophthori  and  hoston,  IV,  257. 
Scytbropus  elegans  on,  III,  37. 
weevil  of.  III,  4r.8. 
Pineapple.  Acanthacaia  similis  injuring,  I,  217. 
Pinus  echinata,  Dendroctonus  frontalis  destroying, 
V,  187. 
inops,  Apliidius  prociphali  and  liost  on.  III,  GO. 
Cecidomyia  pini-inopis  and  parasite  on,  IV, 

126. 
Dendroctonus  frontalis  destroying,  V,  187. 
Spathius  canadensis  and  host  on,  IV,  258. 
insignis,  moth  on,  III,  117. 
rigida,  Aspidiotus  pini  on,  ref.,  VI,  231. 

Cremastus  retiniie  and  host  on.  III,  156. 
Dendroctonus  frontalis  on,  V,  187. 
Btrobus,  Dendroctonus  frontalis  on,  V,  187. 

Pissodes  strobi  on.  III,  468. 
sylvestris,  Lasiocampa  pini  on,  VI,  275. 
Plane  tree,  Ocneriadispar almost  ruining,  iu  France, 

II,  209. 

western,  Lacbnus  platanicola  on,  I,  197. 
Plantagolanceolata,  Junonia  cojnia  and  parasite  on, 

III,  16. 

major,  Aphiereta  osciuidis  and  host  on.  III,  58. 
corn  root  aphis  on,  III,  2.35. 
Rliyssalus  oscinidis  and  liost  on,  II,  351. 

virgiuica,  attacked  by  Aphis  gossyjjii,  VII,  313. 
Plant  parasitism  of  insects,  V,  68. 
Plantain,  Aphis  gossypii  attacking,    VII,  313. 

corn  root-louse  on.  III,  235. 
PUitanu«,  Thrips  on  leaves,  I,  139. 
Plowrightia  morbosa,  on  plum,  I,  344. 
Plum,  Anomala  marginata  attacking,  V,  45. 

Aphis  prunifoli.a  on.  III,  479. 

Aspidiotus  howardi  on,  VII,  3G0. 

Black  knot  on,  I,  344. 

Brochymena  annulata  on,  VII,  280. 

capsid  injuring,  II,  381. 

Cryptusatricollarisand  boston,  111,154. 

Oeresa  bubalus  on,  \,  92. 

curculio  fpL'din-r  on,  11,3;  111,219,227,254;  IV, 
45. 

(Sti' also  Plum  curculio.  General  Index.) 

Diabrotica  vittata  on,  I,  tiO. 

Dipbucephala  colaspidioides  injuring,  III,  425. 


Plum,  Dipbucephala  splendens  defoliating,  in  Tas- 
mania, I,  361. 

dried,  Glycipbagus  prunorum  among,  IV,  185. 

effect  of  arsenic  on,  I,  125;  IV,  40,238,293. 

gouger  on.  III,  227. 

(hog),  Icerya  montserratensis  feeding  on.  III, 
407. 

HyalopteruB  pruni  on,  V,  236. 

Hyphantria  cunea  defoliating  trees.  III,  338. 

insecticides  for.  III,  293,  364. 

insects  cm,  II,  337;  IV,  263;  V,  18. 

Lachnosterna  (fusca)  arcuata  on,  I,  366. 

Lecanium  n.sp.  on,  V,  17. 

Leptocoris  trivittatii  on,  IV,  273. 

Leptoglossus  pbyllopus  on,  VII,  51. 

Notoxus  calcaratus  on,  V,  197. 

Ocneria  dispar  feeding  on,  II,  209. 

pear  slug  on.  III,  163. 

Phorodon  liumuli   on,  I,   71;  III,  185,  238,  239, 
405,  48G;  IV,  406. 

Phorodon  mahaleb  on.  III,  468,  4G9. 

Phytoptus  n.  sp.  on,  V,  IG. 

Pbytoptus  on,  I,  343. 

Phytoi)tus  pruni  (?)  on,  V,  17. 

Pulvinaria  psidii  on,  VII,  426. 

Pulvinaria  sp.  on,  VI,  2. 

rose-chafer  on,.  1 1,  299;  III,  271. 

San  Jose  scale  on,  VI,  253,  363. 

sawfly  of,  in  England,  IV,  38. 

Serica  antbraoina   attacking,  iu   California,  V, 
350. 

spraying  against  caterpillars  of,  IV,  36,37. 

Xyleborus  dispar  in  wood,  in  England,  II,  14."). 
Plumbago  alternanthera,  Coccida?  on,  VI,  50. 
Plumieria  rubra,  Lecanium  sp.  on,  IV,  333. 
Poa  pratcnsis,  insects  injuring,  I,  372. 

serotina,  insects  infesting,  I,  374. 
Poison   oak,    rccidomyia   rliois   infesting    roots  of, 

VII,  348. 
Poisonous  nightshade,  red  bug  on,  I,  235. 
Poke,  powdered,  Paromalus  sp.  attacking,  A'll,  32. 
Polygala  senega,  dry,  Silvanus  sp.  in,  VII,  3-'. 
Polygonum  iicre,  Gelecliiaabsconditellaand  parasite 
on.  III,  18. 

Botis  erectalis  and  parasites  on,  III,  17. 

Cremastus  retinia'  and  host  on.  III,  15G. 

dumetorum,    Oalothysanis  amaturaria  on,     V, 
132. 
Harpiphorus  variauus  larvsv  on,  II,  241, 243. 
Empbytus  testaceus  on,  I,  345. 

Gastroidea  polygoni  feeding  on,  II,  190,  275. 

persicaria.  Aphis  maidi-radicis  on,  VI,  31. 
corn  root  aphis  on.  III,  234. 

8p.,Chelonus  pallidus  and  boston,  II,  352. 
Polemonium  reptans,   Cajisus  iniiulrivittiitiis  mi,  I, 


Polyrhi 


Scbistocerca    peregrina    disease,    IV. 


Pomegranate,  Ceroplastes  rtoridensis  on,  V.  247. 

Icerya  imrchasi  on,  I,  129. 

India,  Viracliola damaging.  III,  44. 

locusts  injuring,  IV,  144. 

Ocneriadispar  feeding  on,  II,  209. 
Pond  lily,  Rhopalosipbum  nympbaMe  on,  V,  236. 
Poplar,  .\pbidius  lacbni  and  host  on.  III,  60. 

effect  of  arsenic  on,  1, 125. 

Dicerca  prolongata  attacking,  I,  58. 
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Poplar,  Gouioctena  palliila  on,  IV,  07. 
Homalodisca  coafjiilata  on,  V,  154. 
injects  afl'ecting,  11,164. 
insects  in  wood  of,  VII,  150. 
Limcnitis  disippus  and  parasite  on,  III,  15. 
Melanoxanthus  salicti  infesting.  III,  290. 
Jlj'tilaspis  pomoruni  on.  III,  46'J. 
( icneria  dispar  feeding  on,  II,  20U. 
Pulvinaria  sp.  on,  VI,  2. 
JJussian,   i)referred  by   cottonwood  leaf-beetle, 

IV,  67. 
Saperda  calcarata  injuring,  V,  54. 
Sciapteron  robiniie  boring  in,  II,  18. 
PopiiliiH  candicans,  Sciapteron  tricincta  on,  V,  82. 
freniontii,  leaf-miner  on,  IV,  27. 
Gonioctena  pallida  on,  IV,  04. 
grandidentata,  Lithocolletis  bred  from,  II,  120. 
nionilifera,  bedbugs  under  bark,  III,  21. 

Ceresa  bubalus  on,  VII,  9. 

Melanoxanthus  salicti  feeding  on,  111,290. 

Oberea  schaumii  damaging,  VII,  9. 
nigra,  Lithocolletis  populifoliella  on,  VI,  275. 

Phyllwcus  integer  on,  I,  8. 
quadridentata,  Agrilus  damage  to,  VII,  198. 
sp.,  Lithocolletis  bred  from,  II,  12(1. 
tremuloides,  Bryobia  pratensis  eggs  on.  III,  49. 

Dicerca  prolongata  attacking,  I,  58. 

Elasnius  bred  from  gall  on,  IV,  253. 

Enchodes  sericea  on,  IV,  6.5,  66. 

Lithocolletis  bred  from,  II,  120. 
Poppy,  Agrotis  sp.  injuring,  in  India,  II,  264. 
Diplosis  caulicola  injuring,  VII,  401. 
Heliothis  armiger  injuring,  in  India,  II,  62,264. 
Mexican  prickly,  migration  of,  II,  .320. 
rose-chafer  feeding  on,  III,  22. 
Portlandia  grandifiora,   Aspidiotus  articulatus  on, 

V,  160. 
Portulaca,  aphis  on,  II,  256,329. 

grandillora,  Copidryas  gloveri  probably  attack- 
ing, I,  105. 
oleracea,  Aphis  gossypii  infesting,  VII,  313. 

aphis  on  roots  of,  II,  329. 

Copidryas  gloveri  ou,  I,  104. 

Deilephila  lineata  feeding  on,  I,  lo4. 
Post  oak.Menesta  melanella  on,  II,  304. 
Potato,  Anthonomus  nigrinus  attacking,  VII,  350. 
applying  poison  to,  ref.,  V,  5. 
Australian  lady-bird  on,  III,  434. 
Baridius     trinotatus  =  Trichobaris     trinotata. 

{See  below), 
broken-tail  snail  destroying,  lA',  334. 
Ceresa  bubalus  on,  V,  92. 
Diabrotica  tcnella  on,  \,  39. 
disease  caused  by  insect,  VI,  93. 
Dissosteira  supposed  to  injure,  IV,  17. 
Doryphora  10-lineata  on,  I,  319;  11,92. 
Entiliasinuata  on,  V,  92. 
Epica.'ru8  imbricatus  injuring,  II,  92. 
Epicautalemniscata  rn,  IV,  385. 

cinerea  (Lytta  marginata)  on,  V,  260. 

pennsylvanica  damaging,  III,  416. 
Epilachna  hirta  damaging,  V,  4. 
Euthrips  occidentalis  injuring,    VII,  392. 
Exolytus  gelechia,'  and  host  on.  III,  152. 
Gortyna  uitela  feeding  on,  IV,  140. 
Graptodera  sp.  on,  in  Australia,  III,  434. 
Ligynis  gibbosus  injuring,  I,  383. 


ella  on.  III.  435-,  IV,  239,  396;  VI, 


Potato,  Lita  f 
373. 
little  known  enemies  of,  I,  157. 
Nematode  injury  to,  II,  263. 
Nezara  viridula  injuring,  in  India,  II,  61. 
Nysius  angu>tatu8  attacking,  IV,  141. 
Orthezia  insignison,  V,  247. 
Protoparce  celeus  on,  II,  382. 
Trichobaris  trinotata  attacking,  11,376;  111,259. 
Tbrips  sp.  on,  IV,  79. 
Poteutilla  canadensis,  strawben-y  weevil  on,  V,  174. 
Prickly  ash,  Papilio  oxynius  feeding  on,  III,  32. 
Prilohardia  fibifera,  scale  on,  II,  308. 
Primrose,  insectivorou-s  remarks  on,  IV,  291. 

yellow,  injured  by  sparrows,  III,  394. 
Primula  vulgari.'',  damaged  by  sparrows.  III,  394. 
Privet,  Margarocies  quadristigmalis  on,  I,  22. 
Prosopig,  Bruchus  pp.  on,  V,  166. 

juliflora,  Bruchus  prosopis  on,  V,  165. 
Bruchus  protractus  on,  V,  165. 
Eupagoderes  decipiens  on,  V,  40. 
Gyascutus  planicosta  on,  V,  38. 
Membracida;  on,  V,  92,  93. 
Pachybrachys  atomarius  on,  V,  39. 
Pandeletejus  cinereus  beaten  fron-,  V,  4ii. 
Spha?nothecus  suturalis  on,  V,  39. 
pubescens,  Bruchus  n.  sp.  an,  V,  165. 
Prune,  Eurymetopon  cylindricum  attacking,  V,  350. 
exempt  from  hop-louse.  III,  486. 
Lecanium  pminosum,  feeding  on.  III,  384. 
Notoxus  calcaratus  on,  V,  197. 
Thricolepis  inornata  on.  III,  408;  \,  IS. 
Prunus  americana,  Lithocolletis  bred  from,  II,  119. 
Clisiocampa  disstria  on.  III,  478. 
hop-louse  on,  IV,  213. 
lauro-cerasus,  Lecanium  pruiuosum   feediug  on, 

III,  384. 
Phorodon  humuli  on,  1,71. 
Psidium  guava,  Dactylopius  longitilis  on,  \,  246. 
Ptelea  trifoliata,  Enchenopa  l.inotata  ou,  \,  93. 

Hyponomeuta  sp.  ou,  IV,  60. 
Ptychosperma  cunninghamiana,  coccid  on,  A'll,  173. 
Puccinia  coronata  and  graminis  not  the  cause  of 
"rust"  on  oats.  III,  301. 
granarius,  alternate  host  plants  of,  V,  52. 
rnbigo-vera,  Symnthurus  destroying,  II,  259. 
Pumpkin,  Australian  lady-bird  injuring,  111,434. 
Punica,  Coccidre  on  V,  ICO.      (See  altio  Pomegranate.) 

granatum,  Ceroplastes  floridensis  ou,  \,  247. 
Purslane,  Aphis  gossypii  infesting,  VII,  313. 
corn  root  aphis  on.  III,  235. 
Copidryas  gloveri  infesting,  I,  104, 105. 
Pyrethrum,  in  Australia  and  South  Africa,  III,  79. 

cinerarisefolium,  rose-chafer  on  flowers,  II,  299. 
Pyrus  aria,  Antherwa  j-ama-mai  feeding  on,  I,  273. 
communis,  Psyllas  of,  IV,  127. 
Psylla  pyricola  on,  V,  228. 
coronaria,  Lithocolletis  bred  from,  II,  119. 
mains,  Lithocolletis  bred  from,  II,  119. 

Psylla  pyricola  on,  V,  228. 
Mamestra  confusa  feeding  on.  III,  63. 
terminalis,  Autliera^a  yama-mai  on,   I,  273. 


Quercus  agrifolia,  Coleoptera  bred  from,  V,  33,  34. 
Vrilleta  expansa  on,  IV,  200. 
alba,  Lithocolletis  bred  from,  II,  119. 
bicolor,  Lithocolletis  mining  leaves  of,  II,  24. 
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Queicns  bicolor,  LithocoUetis  bred  from,  II,  120. 
castanea,  LitlioioUetislired  from,  II,  120. 
clirysoli'pis,  Rhyssalus  californicus  aiul  host  on, 

II,  351. 

Clisiocampa  disstria  on,  III,  478. 
coccinea  ('.'),  Callipterus  bellus  on,  V,  23(5. 
douglassi,  Ganychorus  atricornis  an<l   host  on, 

III,  58. 

dubiosa,  Lyctu8  Btriatus  (=  unipunctatus)  on,  V, 

34. 
grisea,  Balaniniis  nasicus  bred  from,  IV,  93. 
ilicifolia,  LithocoUetis  ininiug  leaves  of,  II,  77. 
incana,  rseudopulvinaria  on,  in  Sikliim,  II,  55. 
laurifolia,  Ithizococcus  qnercus  on,  VII,  53. 
macrocarpa,  LithocoUetis  biod  from,  II,  120. 
nigra,  Lithocollotislired  from,  II,  120. 
obtusiloba,  LithocoUetis  bred  from,  II,  120. 

LithocoUetis  mining  leaves  of,  II,  24. 

Menesta  nielanella  on,  II,  304. 
palustris,  .Algeria  rubristigma  on,  V,  85. 
prinoides,  LithocoUetis  bred  from  II,  120. 
prinus,  LithocoUetis  bred  from,  II,  120. 
rubra,  .^^geria  bred  from  galls  on,  II,  281. 

LithocoUetis  bred  from,  II,  120. 
sp.,  LithocoUetis  mining  leaves  of,  II,  77. 

LithocoUetis  bred  from,  II,  120. 
tinctoria,  LithocoUetis  bred  from,  II,  120. 
undulata,  C'ynips  q.  mellaria  and  Myrmecocystus 

nieUiger  on,  V,  259. 
Xylotrechus  uauticus  on,  IV,  262. 
Quick  grass,  Hessian  fly  infesting,  I,  323. 
Quiiniajamaicensis,  Ephestia  sp.  in  seeds,  VI,  274. 
Quince,  AUorhina  nitida  eating  fungus  on,  I,  88. 
Antheriea  yama-mai  eating,  I,  273. 
Oorythuca  arcuata  on,  II,  48. 
Elaphidion  villosum  and  Bracon  eurygasterbred 

from,  V,  248. 
Eriocampa  (Selandria)  cerasi  on,  III,  171. 
Heliothissp.  damaging,  \,  18. 
Icerya  jmrcbasi  affecting,  I,  129. 
Ocneria  di.spar  feeding  on,  II,  209. 
rose-chafer  on,  III,  221. 
San  Jose  scale  on,  VI,  303. 
Saperda  Candida  on,  XV,  43. 
Valgus  canaliculatus  an  enemy  of,  I,  377. 
wax  scale  infesting,  I,  32G. 

n. 

Eadish,  army  worm  on,  I,  376. 

Diabrotica  longicornis  feeding  on,  II,  182. 

Entomoscelis  adonidis  damaging,  V,  2. 

flea-beetles  ou,  IV,  355. 

leaf-miner  on,  VII,  381. 

Murgantia  munda  on,  IV,  83. 

Phorbia  fueciceps  on,  VII,  429. 

Phyllotreta  vittata  attacking,  VII,  406. 

root  maggots  on,  V,  124. 
Ragweed,  corn  root  aphis  feeding  on.  III,  235. 

Entiliasinuataon,  V,  92. 

Gortyuanitela  on,  II,  375;  IV,  140. 

Languria  mozardi  ovipositing  in  stem,  II,  347. 

Microdus  simillimus  and  host  on,  IV,  259. 
Kamularia  tulasnei,  fungus  on  strawberry.  III,  .364. 
Ramie,  said  to  support  silkworm,  III,  .301. 
Ranunculus  acns,  Capsus  quailrivittatus  on,  I,  293. 
Rape,  Plutella  cruciferannn  on,  V,  112. 
Raspberry,  Agrilns  rnficoUis  on.  III,  435. 

Agrotis  fennlca  injuring,  III,  247. 


Rasjitjerry,  Anthonomus  signatus  probably  not  at- 
tacking the  "black  cap,"  V,  174. 
Byturus  tomentosus  on,  in  Kuroi)e,  IV,  38. 
Caewcia  argyrospila  on,  IV,  355. 
Diabrotica  vittata  injuring,  I,  .59. 
dipteron  girdling,  VII,  199. 
effect  of  arsenic  on,  1,  12.5. 
insects  injuring,  II,  92,257;  111,308,366;  V,  95, 

96, 296. 
Lachnostcrna  prunina  on,  in  Michigan,  II,  4:'.. 
Otiorhynchussukatus  feeding  on,  IV,  223. 
PiMilocapsus  lineatus  injuring,  \I.  210. 
rose-chafer  on.  III,  221. 
slugs  injuring,  in  Michigan,  II,  42. 
snowy  tree  cricket  injuring,  I,  319. 
strawberry  weevil  injuring,  VII,  17. 
Thrijw  tritici  injuring,  V,  127. 
Red-bud,  Enchenopa  binotata  on,  V,  93. 

strawberry  weev41  on,  VII,  16. 
Redwood,  Spathius  sequoi.-u  and  host  on,  II,  350. 
Reeds,  infested  with  S|)lienophoru8  ochreus,  II,  132. 
Rhagodia  hastata,  Pulvinaria  maskelli  on,  IV,  294. 
Rhapis  humilis,  coccid  on,  VII,  173. 
Rhubarb,  curculio  of,  III,  254. 
Rhus,  Anthonomus  signatus  on,  V,  175. 
glabra,  tannin  in  gall  on,  \,  145. 
integrifolia,  Cha'tophheus  hystrix  on,  V,  36. 
Cymatodera  ovipennis  on,  V,  33. 
Ipoclius  fasciatus  on,  V,  3.5. 
Pityophthonis  digestus  ou,  V,36. 
laurina,  Ipochus  fasciatus  on,  V,  35. 
toxicodendron,  (/arphoxera  ptelearia  on,  IV,  109, 
cecidomyiid  galls  on  roots  of,  VI,  328. 
Cecidomyia  rliois,  on  roots  of,  A'll,  348. 
LithocoUetis  guttifinitella(?)  on,  II,  54. 
LithocoUetis  bred  from,  II,  119. 
Lobelia  for  poison  of,  II,  254. 
typhina,  Ceratina  dupla  nests  in,  II,  366. 
Ribes,  Pulvinaria  ribesiic  on,  in  England,  II,  147. 
Rice,  Cecidomyia  oryzai  injuring,  in  India,  11,264. 
Dacnusa  confusa  and  host  on.  III,  59. 
Hispa  ivnescens  injuring,  in  India,  II,  61. 
Leptocorisa  acuta  injuring,  in  India,  II,  61. 
Nematodes  injuring,  in  Java,  II,  85. 
Platydactylus  sexspinosus  injuring,  VI,  262. 
Saustus  gremius  injuring,  in  India,  II,  61. 
Spalangia  drosophihu  and  host  on,  IV,  123. 
weevil  injuring,  in  India,  I,  60. 

{Sfe  niso  Rice   weevil   and   ('alundra  oryza. 
General  Index.) 
Richardia  atbiopica,   Helinttirips  <estri   attaukiiig, 

VII,  391. 
Richardsonia  scabra,  army    worm    not    injuring,    I, 

376. 
Eobinia,  Crepidodera  spp.  feeding  on,  V,  336. 
liispida,  LithocoUetis  bred  from,  11,  119. 
Lecanium  n.  sp.  on,  V.  65. 
neomexicana,  Anomala  binotjifa  on,  V,  38. 
pseudacacia>,    Crcnophanes     ntilis   bred     liom, 
V,  248. 

Cecidomyia  robinia'  on,  leaves  of,  V,  136. 

Cossus  robinia-  in,  I,  250. 

LithocoUetis  bred  from,  II,  119. 

not  a  food  plant  of  Sperniopliagus  roliiriin', 

IV,  94,131. 
red-legged  fliM-beetle  attacking,  V,  334. 
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Kobinia  sp.,  Litliocolletis  bred  from,  II,  5?,,  110. 

viscDsii,  Litliocolletis  bred  from,  II,  119. 

romiiLopd-aunguicuIaris  feeding  nil,  VI,  36. 
RdStilia  aurantiaca,  ou   quince   eaten  by  AUorhina 

nitida,  I,  88. 
Roots,  various  dried,  infested  by  Lyctus  bninnens, 

YII,  328. 
Kiisa  blanda,  Bhodites  (?)  utahcnsis,  on,  V,  343. 

cinnamonica,  not  affected  by  rose-chafer,  11,298. 

Clisiocampa  disstria  ou.  III,  478. 
Rose,  .\spidiotus  articulatus  infesting,  lY,  .^81. 

Cacoecia  argyrospila  injuring.  Ill,  10  ;  IV,  3.55. 

Cecidoniyia  injurious  to  buds  of,  I,  284. 

cecidomyiid  on,  III,  294. 

rose-chafer     of.        (.See     Rose-chafer,    General 
Index.) 

"  Coliu^pis  tristis  "  on.  III,  491. 

Hoplia  callipyge  injuring,  VII,  386. 

Diabrotica  12-punctata  on,  IV,  107. 

Diaspis  rosa;  on,  IV,  213. 

Icerya  purchasi  on,  I,  129  ;  III,  330  ;  IV,  288. 
rosa;  on,  V,  19. 

locust  borer  injuring,  I,  198. 

Phylloecus  phthisicus  in,  VI,  299. 

Ocueria  dispar  feeding  on,  II,  209. 

Oniscus  injuring,  IV,  401. 

Orthopelma  americana  and  host  on.  III,  154. 

(cultivated),  RhyncIiitesbicolorinjuring,IV, 137. 

San  Jo>e  scale  on,  VI,  253,  363. 

sawfly  on,  II,  378  ;  V,  6. 

slug  injuring,  I,  319. 

sow  bugs  injuring  flowers  of,  III,  402. 

mallow,  red  bug  on,  I,  234. 
Rubber  tree.  Scepsis  edwardsii   feeding  on,  II,  362. 
Rubus  canadensis,  Anthonomus  signatus  infesting, 
V,  174  ;  VII,  17. 

sawfly  stem-borer  of,  X,  95,  96. 

villosus,  Anthonomus  signatus  on,  V,  174. 
Rudbeckia,    Diabrotica     12-punctata    breeding    iu, 
II,  182;  IV,  105. 

laciniata,  Languria  mozardi  on.  III,  254. 

Thrips  tabaci  attacking,  VII,  394. 
Rumex,  Crambus  spp.  on,  VII,  2. 

crispus.  Aphis  gossypii  infesting,  VII,  313. 
corn  root  aiihis  on.  III,  235. 

liynienosepalus,    Gastroidea    formosa    injuring, 
VII,  386. 

Trypeta  heraclei,  mining  leaves  of,  VII,  384. 
Rushes,  Sphenophorusochreus  infesting,  II,  132. 
Ruta-baga,  Aphis  brassic-v  on,  III,  454. 
Rye,  Chlorops  twuiopus  on,  in  Sweden,  I,  351. 

insects  on,  IV,  263. 

leaf-hopper  damage  to,  A'l,  267. 

Nola  sorghiella  an  enemy  of,  III,  29. 

wheat  midge  on,  lA',  91. 

S. 

.-^al'al,  Carj-obonis  artliriticus  on,  V,  106. 
Cociida?  on,  A'l,  50,  51. 
palmetto,  ,\spidiotns  iirticulatus  and  personafus 

on,  V,  246. 
serrulata,  Rliynchophoniscrueiitatusoii,  A',  357. 
umbraculifolia,  Aspidiotus  articulatus  and  per- 
sonatus  on.  A",  246. 
Sage,  Pol.vgnotuscoloradeusisin  gall  on,  IV,  125. 
Sagittaria,  Listronotus  latiusculiis  breeding  in,  II, 
201  ;  III,  83. 

Rhopalosipliuni  nympluiiv  ou.  A',  236. 


Sal,  Coelosterna  scabrata  boring,  in  India,  II,  'ZCl. 
Salix  alba,  Lithocolletis  bred  from,  II,  120. 

babylonica,  Lithocolletis  bred  from,  II,  120. 
californica,  Bracon  euiirae  and  host  on,  II,  349. 
discolor,  Agrilus  torpidns  on,  lA',  66. 
LIpolexis  salicaphidis  and  host  on.  III,  61. 
longifolia,  Lithocolletis  bred  from,  II,  120. 

Phyllodecta  vulgatissima  on,  lA',  131. 
Mamestra  confiisa  eating.  III,  63. 
Sciapteron  tricincta  on,  A',  82. 
sp.,  Lithocolletis  bred  from,  II,  120. 
Salsify,  aphis  on,  II,  329. 

insects  affecting,  II,  255. 
Saltbush,  scale  insect  on,  in  Australia,  lA',  294,  408. 
Sambucus  glaucns,  Desmocerus  auripenuis  on.  A',  35. 
Samang,  Icerya  purchasi  infesting.  III,  330. 
Sand  cherry,  Coccotorus  scutellaris  infesting,  11,258. 
Sapindacea?,  Lithocolletis  guttifinitella  (?),  mining 

leaves  of,  II,  54. 
Sarcobates  vermicularis,  locusts  feeding  on,  A'l,  34. 
Sarcoyucca,  subgenus  of  Yucca,  lA',  359. 
Sassafras,  Callosamia  promethea  cocoons  on,  II,  383. 
Corthylus  punctatissimus  injuring,  A'll,  145. 
Papilio  troiluson.  A',  207. 
Saw  palmetto,  larva  of  Hyperchiria  io  on,  I,  217. 
Saxifrage,  Otiorhynchus  sulcatns  on,  I  A',  222. 
Schrankia  unciuata,  Bruchus  schrankia>  on.  A',  166. 
Scirpus,  Sphenophorus  ochreus  infesting,  II,  132. 
Scolopendrium  vulgare,   Otiorhynchus  sulcatus  on, 

IV,  222. 
Screw  bean,  Bruchus  desertoruni  on.  A',  166. 
Scrophulariaceiv,  Anthrenus  scrophularia-  on  flow- 
ers of,  11,129. 
Scrophularinea%  mites  and  double  flowers  on,  I,  349. 
ScroiJhularia,  Chilosia  larva;  ia  stems,  T,  5, 
Sea-spurge,  Deilephila  euphorbia*  on.  A',  118. 
Sebastiania  bilocularis,  Carpocapsa   saltitans   infest- 
ing, A',  259. 

Grapholithan.sp.  on.  III,  432. 
palmeri,  Carpocapsa  saltitans  infesting.  A',  259. 
proposed  name  fur  plant  of  Mexican  jump- 
ing bean.  III,  431. 
pringlei,  Carpocapsa  s.altitans  infesting.  A',  259. 
Sedum,  Diaspis  lanatus  on,  A'l,  288. 
Senega,  dry,  Silvanus  sp.  attacking,  A'll,  32. 
Senna,  powdered,  Ptinus  brunneus  attacking.  All, 

32. 
Sensitive   j)Iant,  Microdus  calcaratus  and  host  on, 
I  III,  18. 

Polyguotus  huachuaciv  in  gall  on,  IA',  126. 
Septoria  cerasina,  spraying  against.  III,  2-54. 
Service  berry,  plum  curculio  on.  III,  219. 
Sesame  grass.     (Si-e  Gniss.) 
Sesamum,  Carbula  biguttata  in  India,  II,  61. 
Setai-ia,  Aphis  maidi-radicis  on,  A'l,  32. 
com  root  aphis  on.  III,  234,  2,35. 
glauca,  insects  injuring,  I,  372. 
CEbalus  pugnax  on,  IA',  158. 
Shade  trees,  affected  by  gas,  A'll,  150. 
Shepherd's  purse.  Aphis  go.ssypii  on,  A'll,  313. 
Pliyllotreta  vittata  attacking,  A'll,  40G. 
Plutella  cruciferarum  on,  IA',  236. 
Shoe-string  bush,  Cccropia  cocoous  on,  I,  155. 
Shorea  assamica,  Tomicus  boring  in  India,  II,  62. 
Siberian  porsnip,  Deprossaria  heracliaua  on,  I,  98. 
Sileuoamieria,  Drosophilagraminum  mining  leaves 

of,  A'll,  382. 
Silphium,  Lytta  margiuata  attacking,  A',  260. 
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Silpliiuni,  perfoliatum,  "  Lytta  nmriua"  on,  V,  2Gt 

Rlioiloba'iius  13-punctatiis  on,  IV,  159. 
Sirris,  destrojcU  by  Iiiilian  locust,  III,  433. 
Sisymbrium  sophia,  mites  and  double  flowers,  I,  350. 
Slippery  elm.     (.sVc  Elm  and  I'lnius.) 
Smartweed,  Acronycta  oblinita  on,  IV,  1,32. 
Ajiliis  maidi-radicis  on,  VI,  32. 
c-orn-root  aphis  on.  III,  234. 
Gastroidea  polvfroni  on,  II,  190. 
Smuts,  in  herbaria,  Lathridius  filiformis  injuring,  V, 

203. 
Smyrna  flg.     (.See  Fig.) 

Soap  tree,  Zeuzera  jiyrina  feeding  on,  IV,  77. 
Socatrine  aloes,  dry,  Lepisma  saccharina  attacking, 

VII,  32. 
Solauum  carolinense,  Antlionomiis  nigrimis  feeding 
on,  VII,  350. 

Gelechia  benoPcentella  on,  II,  349. 
riabrotical2-puuctataon,  IV,  107. 
Microlepidoptera  bred  from,  III,  357. 
Phajdrotoma  sanguinea  and  host  on.  III,  59. 
Trichobaris  trinotata  on,  V,  135. 
douglasi,  rseudococcus  n.  sp.  on,  V,  202. 
nigrum,  red  bug  on,  I,  235. 
rostratum,  migration  of,  II,  319. 
Keiglinge,  Chloridea  rhexia  on,  I,  228. 
Trypeta  electa  on,  V,  135. 
tuberosum,  Doryphora  10-lineata  on,  II,  319. 
Orthezia  insignis  on,  V,  247. 
Solidago,  Aphidius  xanthus  in  gall  on,  III,  60. 


canadensis,  Schizo] 

II,  353. 
Colastes  microrhopali 
Depressaria  solidagiu 
Eiphosoma  pyralidis  i 


texanus  and  host  on, 


,ind  host  on,  II,  351. 
on,  I,  255. 
id  host  on.  III,  156. 
lanceolata,   Microdus  melanocephalus  and  host 
on,  III,  18. 
Rhogas  terminalis  aud  host  on,  II,  351. 
Macrocentrus  pectoralis  and  host  on,  III,  59. 
locust  borer  on,  I,  198. 
Ophion  purgatus  in  gall  on,  III,  155. 
patula,  Lithocolletis  bred  from,  II,  119. 
Polygnotussolidaginia  in  gall  on,  IV,  125. 
Telenomus  koebelei  and  host  on,  IV,  124. 
Trypeta  solidaginis  galls  on,  III,  40.5. 
Souihus,  Chilosia  larvju  in  stems,  I,  5. 
Sorghum,  Alpliitohlus  picous  in  seeds  of,  VI,  221. 
Aphis  maidis  on,  I,  3G2;  II,  283. 
borer  injuring,  In  India,  II,  Gl. 
Diabrotica  tenclla  on,  V,  39. 
Diatraia  (C'hilo)  saccharalis  injuring,  III,  64,  362; 

IV,  98,  103. 
gnisshoppers  injuring,  IV,  ,'il. 
Toxoptera  graminum  feeding  on,  IV,  245. 
Tylcnchus  sacchari  in  roots  of,  in  Java,  II,  85. 
vulgare,  Chilo  gp.  on,  IV,  397. 
Sour  gum,  Antispila  nyssa^foliella  on,  1\,  138. 
Hyphantria  eunea  defoliating,  III,  338. 
rose-chafer  infesting.  III,  221. 
sap,  Icerya  feeding  on,  III,  408. 
sop,  Coccidse  on,  Vf,  50. 
Sourwood,  Hyphantria  cunea  defoliating,  III,  338. 
Spanish  cocklebur,  red  bug  on,  I,  235,  240. 

needle,  Baris  confinis  breeding  in,  III,  261. 
Spartina,  Ripcrsia  maritima  on,  VII,  43. 
SplKcria  robertsii,  jiarasitic  on  oateriiillar,  IV,  217, 
Spikenard,  Entilia  sinuata  on,  V,  245. 


Spinach,  Aphis  gossypii  infesting,  VII,  314. 
Spinacia  oleracea,  Aphisgossypii  feeding  on,  VII, 314. 
Spira'a,  Phyllu-cus  xantho.stoma  in,  VI,  299. 

rose-cliafer  on  flowers,  II,  298. 
Sporotrichum,  experiments  with,  on  chinch  l)ug,  IV. 
71 ;  V,  69  ;  VII,  140. 

globuliferum,  in  Canada,  V,  126. 
Spondiaslutea,  Icerya moutserratensis  on.  III,  4iiti. 
Spruce,  Apanteles  congrogatus  on,  IV,  259. 

Bracon  simplex  and  host  on,  IV,  256;  V,  248. 

Cacwcia  somiferana  on,  V,  49. 

(Abies nigra),  Cajnophanespityophthori  and  host 
on,  IV,  258. 
Dendroctonus  frontalis  destroying,  V,  187. 
Helcon  tetrapodii  and  host  on,  IV,  259. 

Heliaa>mulaon,  IV,  111. 

Hylesinus  sericeus  on,  VII,  254,  2.55. 

insect  injury  to.  III,  435. 

Mamestra  picta  injuring,  V,  125. 

(Norway),  Ocneria  disjiar  feeding  on,  II,  2KI. 

Mytilaspis  pinifoliaj  infesting,  II,  364. 

Rhagium  liueatum  boring  in  dead  trunks  of, 
.11,190. 

Serropalpus  striatus  (  =  l(arbatus)  on,  VI,  206. 
Squash,  Amblyaspis  miuutus  and  host  on,  IV,  124. 

Anasa  tristis  injuring,  11,283. 

beetles  affecting,  in  India,  II,  264. 

Cyrtoneura  supposed  to  injure,  VII,  338. 

Diabrotica  tenella  on,  V,  39. 

Eudioptis  nitidalis  injuring,  II,  283. 

Melittiacetoinjiirious  to,  II,  283;  inMississipjii, 
III,  337. 
cucurbitn;  on,  IV,  30,138. 

Thrips  tabaci  attacking,  VII,  394. 

trap  crops  to  protect,  VI,  94. 

treatment  of  borers  of,  IV,  271. 
St.  John's  bread,  Ephestia  sji.  in,  VI,  221. 
Stagger-bush,  favorite  food  of  rose-chafer,  111,271. 
Stellaria  media,  Aphis  gossypii  feeding  on,  VII,  313. 

Drosophila  graminnm  mining,  VII,  382. 
Stillingia,  Carphoxera  ptelearia  on,  IV,  271. 
Stink  bush  as  insecticide,  IX,  400  ;  VI,  39. 

local  name  of  Illicium  floridanuni,  A',  50. 
Stone-crop,  Thrips  tabaci  attacking,  VII,  394. 
Stramonium,  Sitodrepa  paniceain,  III,  163. 
Strawberry,  Agrotis  feunica  injuring,  III,  248. 

Aleyrodeson,  IV,  ,345. 

Antliononius  signatus  on,  I,  85;  III,  359;  V,  167, 
217. 

Aphis  forbesi   attacking,  VII,  311,312. 

Aphis  gossypii  attacking,  VII,  314. 

army  worm  not  injuring,  I,  376. 

Barypithes  pellucidus  on,  VII,  430. 

Colaspis  flavida  on,  III,  123. 

dingy  cutworm  feeding  on  fruit  of,  II,  29. 

Diphucophalasplendensslightly  injuring,  I,  361. 

Diplotaxis  harperi  injuring,  VII,  199. 

Emphytus  maculatus  injuring,  I,  319. 

field  cricket  destroying  fruit,  II,  89. 

flea-beet'.es  injuring,  II,  369;  111,317. 

Gryllus  sp.  destructive  to,  IV,  276. 

insects  on.  III,  345,364,366;  V,  17,18. 

Monostegia  ignota  on,  II,  137;  III,  437. 

NysiuR  angustatus  feeding  on,  IV,  141. 

Ocneria  dispar  feeding  on,  II,  210. 

Otiorhynchus  siilcatus  feeding  on,  IV,  223. 
ovafus  attacking.  III,  37;  V,  46. 

Phoxopteris  comptana  on,  IV,  209. 
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strawberry,  Phyllotreta  vittata  injuriug,  VII,  400. 
Prt-epodius  aniaUilis  on,  in  Jamaica,  VI,  47. 
rose-chafer  on,  III,  221;  V,  95. 
savvflies  injuring,  II,  227. 
slugs  of,  ref.,  V,  66. 
Thrips  tritici  injuring,  V,  120. 
Tyloderraa  fragariai  infesting  roots  of,  II,  lo'j. 
weevil  of.     {See  Strawberry  weevil   and  Antho- 

nomuB  gignatus,  General  Index.) 
white  grub  injuring,  I,  32;'),  341. 
worms  infesting,  in  Nebraska,  II,  258 
Strobilanthes,  Orthezia  insiguis  on,  Y,  8',i. 
Strombocarpus  pubescens,  Bruehus  on,  \,  160. 
Strychnos  myriatica,  scale  on,  II,  368. 
Sugar  beet.     (See  Beet.) 

cane,  borer,  I,  1S5  ;  II,  389  ;  IV,  101-103. 
Chwtopsis  renea  injuring,  VII,  352. 
Diatra»a  (Chilo)  saccharalis  on,  II,  01 ;  III, 

64,  302;  IV,  95,  397. 
disease,  circular  on,  V,  51,  52. 
enemies  of,  VI,  333. 

Hypothenomus  cruditus  iujuring,  VI,  262. 
Icerya  not  attiicking,  in  Honolulu,  III,  330. 
purchasi  first  noticed  on,  I,  87. 
sacchari  on,  VII,  430. 
insects  of,  IV,  385-389  ;  V,  270  ;  VI,  55. 
Lepidiota  squamulata  injuring,  V,  45. 
mealy  bugs  attacking,  VI,  45. 
mites  injuring,  in  Barbadoes,  III,  31. 
Nematodes  injuring,  II,  85,  263. 
Xyleborus  (perforans)  pubescens  on,  IV,  402 ; 

V,  51. 

Suraacli,  Ceratiua  dupla  nests  in,  II,  360. 
Liopus  alpha  and  parasite  in.  III,  59. 
rose-chafer  on,  II,  298  ;  III,  221. 
tannin  in  gall  on,  V,  145. 
Sunllower,  boll  worm  on,  I,  331. 

Chrysoniela  exclamationis  on,  V,  39. 
Diabrotica  longicornis  on  roots  of,  II,  182  ;  IV, 

133. 
Entilia  sinuata  on,  V,  243. 
Ligyrus  gibbosus  Injuring,  I,  383  ;  VII,  200. 
Polygnotus  huachuaca;  in  gall  on,  IV,  120. 
Rhodobfenus  13-punctatu8  feeding  on,  I,  382. 
Stibadium  spumosum  on,  YI,  301. 
Supple-jack,  Lyctusunipunctatus  injuring,  VII,  328. 
Swede  crops,  damage  to,  iu  Eastern  Britain,  IV,  81. 
Sweet  clover,  Thrips  tabaci  attacking,  VII,  394. 
gum,  cotton  worm  hibernating  in  leaves,  I,  17. 

Hyphantria  cunea  defoliating.  III,  338. 
potato,  Aramigus  tesselatus  infesting.  III,  37. 
cassids  on,  V,  96. 

ChKtocncma  confinis  attackiiisr,  VI,  189. 
Conorrhinus  variegatus  on,  V,  204. 
Cylas  formicarius  on.  III,  334,  404  ;  V,  261  ; 

VI,  43. 

garden  webworm  injuring.  III,  3.38. 

insects  of,  III,  438. 

Katipo  in  beds  of,  in  New  Zealand,  II,  134. 

Nezara  viridula  on,  V,  201. 

sawfly  on,  IV,  74. 

Sphinx  convolvuli  on,  in  New  Zealand,  II, 

135. 
Systena  elongata  injuring,  III,  55. 
tomato  worm  attacking,  V,  349. 
Sycamore,  ('(elocnerais  californicus  on,  IV,  262. 
Hyphantria  cunea  defoliating.  III,  338. 


Sycamore,   Lachnus    platanicola    infesting,    I,  197; 
III,  286. 

Lyctus  striatus(      unipunctatus)  on,  IV,  201. 
Phloeodesdiabolicus  on,  IV,  202. 
Symphorlcarpus  sp.,    Lithocolletis    maria-ella    bred 
from,  II,  51,  119. 
vulgari.s,  Lithocolletis  bred  from,  II,  119. 
Symphytum  officinale,  dry,  Sitodrei>a  panicea  attack- 
ing, VII,  31. 
Synchytrium  aureum,  causing  leafg-.iUs,  I,  279. 
vaccinii,  causing  cranberry  leaf  galls,  I,  279. 


Tamarind,  Calandra  linearis  feeding  on,  VII,  331. 
Tamarix  mannifera,  probably  identical  with  T.  gal- 

lica,  V,  280. 
Tanacetum  vulgare,  Capsus  quadrivittatus  on,  I,  29.!. 
Tangerine,  Coccidaj  on,  VI,  00. 
Tansy  against  plum  curculio,  VI,  30. 
Loxostege  sticticalis  on,  \1,  370. 
Phytomyza  chrysanthemi  on,  VII,  399. 
Taraxacum  deus-leouis.  Aphis  gossypii  feeding  on, 

VII,  313. 
Tares.     {See  Vicia  sativa.) 
Tea-plant,  bagworm  injuring  iu  India,  II,  02. 
caterpillar  injuring,  iu  India,  II,  61. 
Gracillaria  theivora  on,  IV,  296. 
Ueliopeltis  bradyi  on,  ref.,  VI,  340. 
insecticide  proposed  for,  IV,  408. 
insects  injuring,   in   India,  I,  292 ;  II,  192, 
329;  111,44. 
Telypodium    integrifolium,   Inostemma   californica 

and  host  on,  IV,  124. 
Tephrosia  virginiana,  Apion  segnipes  on,  V,  30. 
Terminalia,  Coccid;e  on,  ref.,  V,  140;  VI,  50. 
Teucrium  capitatum,  galls  on,  ref..  Ill,  300. 
champedrys,  galls  on,  III,  301. 
Thamnurgus  in  stems  of,  VI,  262. 
Thistle,  Pha-ogenes  vincibilis  and  host  on.  III,  152. 
Publilia  concava  on,  V,  92. 
Pyrameis  cardui  infesting,  II,  28. 
Rhodobsenus  13-punctatus  in  stems  of,  1, 198. 
Thorn,  Thelia  cratajgi  on,  V,  93. 
Thorn  apple,  dry,  Sitodrepa  panicea  in,  VII,  32. 
Theobroma  cacao,  membracid  damaging,  V,  203.   {See 

also  Cacao.) 
Thevetia  neriifolia,  Aspidiotus  articulatiis  and  per- 

sonatus  on,  V,  246. 
Three-seeded   mercury,  Aphis  gossypii   feeding  on, 

VII,  314. 
Til,  crop  destroyed  by  India  locust.  III,  433. 
Tilia  americana,  Lithocolletis  bred  from,  II,  119. 
Anthonomussign.atus  on,  \,  1T5. 
Clisiocampa  disstria  on.  III,  478. 
Schizura  ipomoete  eating.  III,  63. 
Timoth}',  Agrotis  feuuica  feeding  on.  III,  248. 
Aphis  mali  ou  roots  of,  VI,  375. 
Bryobia  pratensis  feeding  on.  III,  50. 
Chlorops  sp.  in  stalk  of,  I,  373. 
damaged  by  thrips,  V,  127. 
Dolerus  sp.  on,  IV,  173. 
grass,  a  new  enemy  to,  V,  90-92. 
Hadena  stipata  injuring,  II,  383. 
Hessian  fly  infesting,  I,  323. 
insects  on,  1, 372. 

Languria  mo/.ardi  breeding  in,  TI,  347. 
leaf-ho|iper  injuring,  I,  381. 
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Timothj-,  Macroteleia  floridana  and  host  on,  IV,  124. 
Tobacco,  smoking,  Lasioderma  serricorne  injuring, 
1,357;  n,  38-). 
Aleyrudes  injuring,  in  Greece,  I,  386. 
as  an  insecticide,  ref.,  Ill,  222;  IV,  2,  35G;  V,  74. 
Balaninus  supposed  to  attack,  IV,  03. 
Epitrix  parvula  on,  VI,  18G. 
iu  New  Jersuy  bulletin,  III,  3ei. 
insects  injuring,  in  Bessarabia,  I,  107. 
insects,  in  Florida,  IV,  288. 
Lita  solanella  destroying,  V,  214. 
Slelanoplus  atlanis   destroying,  iu  New  Ilamii- 

shire,  II,  G9. 
monograph  of  insects  on,  IV,  IG.'i. 
Sphinx  Carolina  injuring,  II,  283;  III,  33S. 
Tomato,  army  worm  injuring,  I,  376. 
Australian  ladybird  on.  III,  434. 
boll  worm  attacks  prevented  by  corn  crop,  V,  48. 
boll  worm  on,  VI,  168. 
bug  injuring,  in  West  Indies,  I,  357. 
Ceresa  bubalus  on,  V,  92. 
Dactylopius  sp.  on.  III,  419. 
Epicauta  cinerea  (Lytta  marginata)  on,  X,  260. 

lemniscata  on,  IV,  395. 
Epilachna  hirta  damaging,  V,  4. 
Epitrix  subcrinita  on,  IV,  135. 
Euschistus  variolarius  on,  VI,  186. 
Gortyna  nitela  feeding  on,  IV,  140. 
Heliothis  arniiger  on.  III,  85;  V,  94. 
Protoparce  celeus  on,  II,  382. 
Pthia  picta  on,  V,  282. 
root-louse  of.  III,  413. 
Sphinx  Carolina  injuring,  II,  283. 
larva;  injuring,  m..  Ill,  85. 
quinquemaeulata  injuring.  Ill,  171,  .337. 
Stictocephala  festina  attacking,  I,  .50. 
Torrnbia  ravenelii,  mistaken  forcorn  sprouts,  IV,2G3. 

on  white  grub,  IV,  217. 
Tree  fungus,  Boletothcrus  bifurcus  boring,  III,  335. 
Tree  Yncca  poUenized  by  Prouuba  jiaradoxa,  I,  372. 
Trefoil,  Ilyponomeuta  sp.  on,  IV,  66. 
Trichostomum   dichotoma,  Cmnophanes  n.  sp.   and 

liost  on,  II,  3.50. 
Trifoiium,  expts.  in  fertilization  of,  IV,  335. 
pratense,  Aphis  gossypii  feeding  on,  VII,  314. 
Dactylopius  on  roots,  II,  258. 

trifolii  on,  VII,  171. 
fertilization  of,  III,  402. 
Tripsacuni  dactyloides,  Diatrjca  saccharalis  on,  IV, 

103. 
Triticum  caninum,  injured  by  insects,  I,  374. 
repens,  Hessian  fly  infesting,  I,  323. 

insects  injuring,  I,  374. 
Toxoptera  graminuni  feeiling  on,  IV,  245. 
TropjBOlum  canariense,  Drosophila  flaveola  mining 

leaves  of,  A'll,  381. 
Truilla  saccharari,  namc^  iiroposed  for  cane-fungus, 

V,  252. 
Trumpet  creeper,  Lygreus  reclivatus  injuring,  1, 340. 
Tubers,  edible,  Dinoderuj  truncatus  in,  VII,  327. 
Tulip  tree,  ceramliycid  on,  VII,  150. 

Corthylus  columbianus  on,  \l,  281. 
Diplosis  liriodendri  injuring-,  II,  362. 
Lecanium  tulipifer.-e  damaging.  III,  28. 
wood  damaged  by  woodpeckers,  VII,  146. 
Turpentine  trees,  Acrophylla  tesselata  on,  V,  64. 
Turnip,  Anthomyia  brassica;  injuring,  II,  14G. 
Aphis  brassiese  on,  III,  454, 


Turnip,  damage  to,  in  East  Britain,  IV,  81. 
Diabrotica  longicornis  feeding  on,  II,  182. 
diamond-back  moth  attacking,  V,  296. 
Drosophila  on,  VII,  381,382. 
Entomoscelisadonidis  damaging,  V,  1. 
insects  on,  II,  337. 
Lipolexis  rapaj  aitd  host  on.  III,  Gl. 
Nysius  angustatus  on,  IV,  141. 
Phyllotreta  pusilla  injuring,  II,  146. 

vittata  attacking,  VII,  406. 
root  maggot  on,  V,  124. 
Thrips  tabaci  on,  VII,  394. 
white  ants  feeding  on,  II,  283. 
Typha  iingustifolia,  Lita  solanella  on,  V,  1G3. 

latifolia,  Aphiereta  califoruica  and  host  on.  III, 
58. 

Erycus  p\iDcticollis    supposed   to   feed   on, 

VII,  206. 
Oscinis  malvjv  ?  on,  111,58. 

U. 

Ulmus  americana,  Gossyparia  ulmi  on,  II,  3.5,39. 
LithocoUetis  bred  from,  II,  119. 
Nerice  bidentata  feeding  on.  III,  62. 
campestris,  Gossyparia  ulmi  on,  II,  35,39. 
Colopha  ulmicola  on,  V,  235. 
fulva,  Gossyparia  ulmi  on,  II,  35,38. 
LithocoUetis  bred  from,  II,  119. 
montana,  Gossyparia  ulmi  on,  II,  3S,  39. 
raceniosa,  Gossyparia  ulmi  on,  II,  38. 
rubra,  Gossyiiaria  ulmi  on,  II,  ,39. 
Umbellularia  californica,  ladybirds  on,  IV,  134. 
LithocoUetis  bred  from,  II,  119. 
umbellularia;  mining,  II,  78. 
Sinoxylon  declive  on,  IV,  260. 
Urena  lobata,  red  bug  on,  I,  235. 
Urtica  dioica,  Languria  uiozardi  on  stems,  II,  347. 
gracilis,  Languria  luozardi  feeding  on,  III,  254. 


Vaccinium,  Apatela  tritoua  feeding  on.  III,  391. 
ovatum,  LithocoUetis  mining,  II,  117,119. 
sp.,  Gelechia  epiga;ella  and  parasite  on.  III,  .59. 
spp.,  Anthonomus  signatns  supposed  not  to  at- 
tack, V,  175. 
Valerianacea^  mites  and  double  flowers,  I,  349,  350. 
Valeriana,  mites  and  double  flowers,  I,  350. 
officinalis,  Capsus  quadrivittatus  on,  I,  293. 
tripteris,  mites  and  double  flowers,  I,  340. 
Valerianella,  mites  and  double  flowers,  I,  350. 
Velvet  grass,  Hessian  tly  pupa  case  on,  I,  323. 

seeds,  Ephestia  sji.  damaging,  VI,  274. 
Verbena  hastata,  Arch;isia  galeata  on,  V,  93. 

Orthezia  insignis  on,  V,  247. 
Verbesina  virginica,  LithocoUetis  bred  from,  II,  119. 
Vernonia,  Bracon  vernonia-cola  and  liost  on,  II,  349. 
fasciculata,  Polygnotus  vernoni;v  on,  IV,  126. 
noveboracensis,  Bracon  vernonia;  and  hosts  on, 
II,  349. 
luostemma  horni  and  host  on,  1\,  124. 
Polygnotus  vernoniie  in  gall  on,  IV,  12G. 
Trichasis  rubicola  in  gall  on,  IV,  12.5. 
Vil)urnuni.  Enohenopa  binotata  on,  V,  93. 
Microdus  tortricis  and  host  on.  III,  17. 
prunifoliuni,  Anthrenus  varius  on,  VI,  258. 

jiowdored,     Anthrenus     varius     attacking, 
VII.  32. 
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Vicia  sativa,  ccciilomyiid  on,  IV,  ."5!). 

sepitim,  Cre|)idodera  rufipes  feeding  on,  \,  'MO. 
ViiU'.     (See  Grape  and  Vitis.) 
A'iola,  Dactylopius  virgatus  on,  V,  217. 
A'iolets,  Oniscns  injuring,  III,  C.) ;  IV,  -101. 

Orthezia  insiguis  on,  V,  8'J. 
Virginia  creeper,  hog  caterpillar  on,  I,  :il9. 
Theliauhlerlon,  V,  93. 
Tliyreus  abbottii  on,  I,  319. 
Viscaria  oculata,  Drosophila  gramiuum  on,  VII,  382. 
Vitis,  susceptibility  of  different  varieties  to  Phyllox- 
era, III,  18G. 

vinifera,  Chionaspis  minor  on,  V,  24G. 
Coccidic  on,  VI,  50. 
Lecanium  olea;  on,  V,  Kid. 
Phylloxera  on,  IV,  21'i. 
(See  also  Grape. ) 

W. 

Walnut,  Bracon  juglundis  and  host  on,  II,  349. 

black,  Datana  niiuistra  attacliing,  II,  256. 

Carpocapsa  pomonella  bred  from.  III,  290. 

cerambycid  damaging,  VII,  147. 

Datana  angusii  on,  II,  140 ;  III,  344  ;  IV,  133. 

enemy  in  California,  I,  150. 

Heteropclma  datana'  and  host  on.  III,  155. 

Icerya  purchasi  affecting,  I,  120. 

Lecanium  pruiuosum  feeding  on,  III,  384. 

Membracidre  on,  V,  92,  93. 

Metachroma  luriduni  on,  VII,  4.30. 

rose-chafer  injuring.  III,  271. 

Schistocerca  americana  injuring,  VII,  224. 

silk-covered  nut  of,  V,  141. 

Xyleborus  lu,  III,  87. 

Zeuzera  pyrina  feeding  on,  IV,  77. 
Washingtonia  filifera,  Aramigus  fulleri  on,    II,  90. 
Water  lily,  Hydrocampa  proprialis  and  parasite  on 

III,  154. 
Watermelon,  Aphia  citrulli  destroying,  VII,  311. 
Wattle,  Cryjitophasa  unipunctata  on,  111,385. 

Diphucephala  splendeus   originally  on,  in  Tas- 
mania, I,  301. 
Weeping  tree,  leaf-hopper  injuring,  in  Texas,  II,  101. 
phenomenon  caused  by  insects.  III,  415. 
Proconia  uudata  causing,  V,  204. 
Wheat,  Agrotis  introfercns  on,  VII,  143. 

Allograpta  obliqua  and  parasite  on.  III,  153, 

army  worm  injuring,  I,  370. 

Calandra  remotcpunctata  (granaria)  on,  V,  G2. 

Cecidomyiasp.  on,  III,  434. 

Cephus  pygma'us  Infesting,  II,  164  ;  III,  410. 

Cha.»topsis  a-nea  injuring,  A'll,  352. 

Chlorops  sp.  in  straw  of,  in  Tasmania,  I,  363. 

Coelinius  meromyzro  and  host  on,  III,  59. 

corn  aphis  on,  m.,  \,  296. 

Dacnusa  tiavocincta  and  host  on,  III,  59, 

Diabrotical2-punctata  on,  IV,  107. 

estimate  of  damage  to,  III,  397. 

(stubble),  Goniozus  cellaris  and  host  on,  IV,  122. 

grasshoppers  damaging,  V,  58,  323. 

Hessian  fly  infesting,  appearance  of,  III,  339. 

insects  on.  III,  247,  453  ;  IV,  263,  357  ;  V,  2,  114, 
115,  290. 

iBOSoma  tritici  on,  III,  416. 

jointworm  (?)  attacking,  V,  80. 

Lachnosterna  cribrosa  injuring,  VII,  360. 

locust  injuring  iu  India,  III,  433. 


Wlieat,  Lozotienia  clemensiana  and  jiarasite  un.  If, 
350. 
Lysiphlcbus  tritici  and  host  on.  III,  61. 
JIacrodactylus  subspinosus  on,  VI,  186. 
melolonthids  damaging,  II,  336. 
Meromyza  americana  on.  III,  59,  453. 
Opatrum  intermedium  larva  injuring,  I,  167. 
Usciuis  variabilis  on,  III,  311  ;  V,  216. 
podurid  destroying  red  rust  on,  II,  259. 
rust  of,  V,  52. 
sawfliesof,  IV,  108-179. 
Sciara  tritici  injuring,  VII,  407. 
Smynthurus  sp.  destroying  red  rust  on,  IT,  259. 
Stictocephala  lutea  on,  V,  92. 
stored,  Gelcchia  (=  Sitotroga)  cerealella   injuri- 
ous to,  111,339;  A^3:5, 
tineid  injuring,  iu  Asia  Minor,  II,  30. 
Toxoptera  graminum  and  parasite  on,  III,  01. 

graminum  on,  IV,  245. 
weevil  injuring,  in  India,  I,  60  ;  II,  01. 
White-grub  fungus  attacking  wireworms.   III,  247. 
Willow,  Acronycta  oblinita  and  parasite  on,  II,  352. 
Apantelcs  smeriuthi  and  host  on.  III,  10. 
aphides  on.  III,  200,  291. 
Brochymena  annulata  on,  VII,  48. 
CapsidsB  on,  IV,  161. 

(old  wood),  Ccraphon  salicicola  and  host  on,  12.3. 
Chelonus  nanus  and  host  on,  II,  353. 
Cimbex  americana  injuring,  II,  228  ;  IV,  132. 
Coleoptera  on,  IV,  6". 

Cryptorhynchus  lapathi  on,   VII,  300,  430. 
Cryptus  ultimus  and  host  on.   III,  154. 
Dolerus  on,  IV,  109,  172. 
Ichneutes  fulvipes  and  hosts  on.  III,  00. 
insects  affecting,  II,  104,  390. 
leaf-miner  probably  parasites  of,  IV,  253, 
Limneria  euura;  and  host  on.  III,  158. 

noUe  and  host  on.  III,  157. 

salicicola  and  host  on.  III,  158. 
Lina  scripta  injuring,  VII,  53. 
Mamestra  confusa  feeding  on.  III,  03. 

picta  injuring,  V,  125. 
Membracida;  on,  V,  92,  93. 
Jleteorus  dimidiatus  and  host  on.  III,  58. 
Micracis  hirtellus  on,  V,  36. 
Mytilaspis  pomorum  on.  III,  409. 
oak,  Lithocolletis  mining  leaves  of,  II,  77. 
Ocneria  dispar  feeding  on,  II,  209. 
Phlceodes  diabolicus  on,  IV,  262. 
Phyllcecus  integer  iu,  I,  S  ;  VI,  200. 
plant-louse  on,  IV,  213. 
Polygnotus  salicicola  in  gall  on,  IV,  125. 
Proconia  undata  on,  III,  415. 
Pterocomma  salicicola  and  parasite  on.  III,  60. 
Pulvinaria  sp.  on,  VI,  2. 
Khogas  cerura;  and  host  on,  II,  352. 
Saperda  muesta  and  concolor  on,  V,  82. 
Sarrothripa  rewayana  and  parasite  on,  II,  351. 
sawflies  injuring,  111,466. 
Sciapteron  tricincta  on,  IV,  66 
Wistaria,  Ocneria  dispar  feeding  on 
sow-bugs  feeding  on.  III,  402. 
Witch-ha/.el,  Heteropelma  flavicoi 
III,  155. 
Kola  sexmaculata  and  Schizura    iiiomtea-  feed- 
ing on,  in,  f 2,  03. 
(dry),  Sitodrepa  panicea  altitcking,  VII,  32. 


V,  82. 
II,  210. 


le  and   host  on. 
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Wormseed,  Aphis  goBSypii  feeding  on,  VII,  .313. 
Wormwood,  dry,  Sitodrepa  panicea  attacking,  VII, 
32. 

X. 

Xanthiuni,  dipterous  larva  in  seeds,  II,  333. 
insects  affecting.  111,  312. 
strumarium,  Oortyua  nitela  in.  TI,  375. 

Rhodobivnus  13-punctatus  on,   I,  108;  IV, 
159. 
Syphocoryne  xautlii  <m,  ref.,  Ill,  312. 
Xauthoxylum.  Pajiilio  oxynius  feeding  on,  III,  32. 


Y. 


Yam,  Homalota  sp.  attacking,  VI,  218. 
Yucca  aloifolia,  fruit  edible,  IV,  359. 

pollination  of,  I,  3f.8. 
angustifolia,  pollination  of,  I,  3G9. 

Pronuba  yuccasella  pollenizing,  IV,  369. 

Tragidion  armatum  on.  A',  39. 
Anthouomus  signatus  on,  V,  175. 
baccata,  edible,  IV,  359. 

pollinated  by  Pronuba  yuccasella,  V,  304. 

Pronuba  on,  IV,  371. 
brevifolia,  arboreal  form,  IV,  3tJ0. 

Pronuba  paradoxa  pollenizing,  I,  372. 

synthetica  pollenizing,  IV,  370  ;  V,  304. 
Cwnoplianos  prodoxi  and  host  on,  II,  350. 
elata,  pollinated  by  Pronuba  yuccasella,  V,  304. 
fertilization  of,  IV,  74,  359. 
fllaraentosa,  pollination  of,  I,  368. 

Pronuba  from  capsules  of,  VI,  370. 

Pronuba  yuccasella  on,  IV,  369. 

structure  of,  I  A',  359. 
filifera,  arboreal,  IV,  360. 


Yucca  filifera,  Pronuba  on,  IV,  371. 
Lecaiiodiaspis  n.  sp.  on,  ref.,  V,  65. 
Megathymus  yucc!«  and  parasite  on.  III,  15. 
nectar  apparatus  of,  IV,  366. 
Prodoxus  larvju  in  all  species,  IV,  372. 
Pronuba  species  on,  I,  307;  II,  382;  IV,  371. 
regal  tree  =  Y.  filifera. 
rupicola,  pollinated  by  Pronuba  yuccasi'lla,  V, 

304. 
Scypbophonis  infesting,  1, 199. 
t       Yuccaborus  infesting,  1, 199. 

treculiana,  special  Pronuba  on,  IV,  371. 
whipplei,  etc.,  Cienophanes  koebelei   and  hosts 

reared  from,  II,  350. 
whipplei,  capable  of  certain  amount  of  self-fer- 
tilization, V,  302. 
description  of,  V,  3Ul,  311. 
distribution  of,  Y,  311. 
floral  characteristics  of,  \,  .302. 
insects  found  on,  \,  .'!01,312. 
Pimpla  notandabred  from.  III,  462. 
pollination  of,  V,  311, 312. 
Pronuba   maculata  pollenizing,  I,  372;  IV, 

367,  370. 
Pseudococcus  yucc!«  feeding  on,  A'l,  40. 
Scyphophorus  yucca-  on,  \,  35. 


Zea  mays,  Diatra?a  saccharalis  feeding  on,  IV,  103. 

Toxoptera  graminum  feeding  on,  IV,  24.'). 
Zamia  mexicana,  Diaspis  lanatus  on,  \1,  288. 

integrifo'ia,  Eumanis  atala  on,  I,  38,  39. 
Zanthoxylum  fraxinium,  red  spider  on,  VI,  269. 
Zingiber  officinale,  dry,  Sitodrepa  panicea  attacking, 
VII,  32. 
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Ablerus  n.  g.,  diagnosis  of,  VII,  7. 

clisiocampa',   jiarasite   of    Chiouaspis   ftirfurus, 
descr.,  VII,  8. 
Acamptus,  synopsis  of,  ref.,  V,  279. 
Acanthocara  similis,  injuring  pineapple,  1,217. 
Acanthia,  affinities  of,  IV,  188,189. 
columbaria,  notes  on,  ref.,  V,  134. 
liirundinus,  notes  on,  ref.,  V,  \:)i. 
lectularia,  life  history  of,  II,  104. 
under  bark,  111,21. 
local  names  for,  V,  272. 
in  New  Mexico,  VII,  210. 
(See  also  Bedbug.) 
pipistrelire,  notes  on,  ref.,  V,  134. 
Acanthocinus  ?edilis,  destroying  Bcolj'tid  colonies, 

III,  35. 
Acanthoderes  decipiens,  reared  from  maple,  IV,  65. 
Acari,  treated  by  Curtice,  III,  91. 
Acarids,  in  ears  of  Carnivora,  IV,  407. 
Acarina,  infesting  grain,  I,  51. 
in  New  York  report,  II,  200. 
origin  and  development  of,  IV,  182. 
Acarimv,  Loew's  work  in,  II,  196. 

Acarus  coffeae,  thought  to  be  identical  with  tea 

mites,  II,  193. 
gallinw,  iu  Chili,  1, 155. 
scabiei,  in  Chili,  I,  155. 
translucens,  on  tea  plant  in  Ceylon,  II,  193. 
Acerophagus  coccois  =  Ilhopu.s  coccois,  VII,  239. 
Acetic  acid,  ineffective  against  rose-cbafer,  III,  223. 
Ach.-va  chamjeleon,  fruit  moth  of  South  Africa,  ref., 
V,  4. 
melicerte,  on  castor-oil  plant  in  India,  II,  62. 
Acberontia  atropos,  stridulation  of,  I,  221;  II,  13. 
Acborutes  armatus,  on  exhumed  corpses,  II,  .371. 
swarm  of,  Y,  202. 
nivicola,  swarming  of,  \,  202. 
Achreioptera,  a  now  order,  m.,  I,  301. 
Acid,  uric,  excreted  by  insects,  IV,  220. 
Acidalia  lierbariata,  injuring  herbariums,  \,  40,  41. 
microsaria,  synonym  of  herbariata,  V,  40. 
puslUaria,  synonym  of  herbariata,  V,  40. 
Acoloides,  n.  g.,  descr.,  II,  269. 

emertonii  n.  sp.,  descr.,  IV,  202. 
saitidis  n.  sp.,  descr.,  II,  270. 

bred  from  spiders'  eggs,   II,  359;  IV,  124, 
202. 
Acoptus  suturalis,  on  Carpinus,  III,  87. 
Acorn,  stony  gall  caused  by  cynipid  on,  V,  196. 

insects,  art.,  VI,  318-324. 
Acridiidre,  collected  by  Bruner,  I,  GO. 
ovipositjon  of,  II,  224,  225. 
in  Michigan,  11,333. 
not  self-mutilating,  IV,  349. 
of  New  Mexico  and  Arizona,  art.,  VI,  29. 
difficult  to  rear,  VI,  88. 
appearance  in  Trinidad,  VI,  197. 


Acridiinac,  divisional  bulletin  on,  notice,  V,  218. 
Acridium   (Schistocerca)   americanum.    liabits    and 
occurrence,  IV,  20. 
caucellatum,  in  Chile,  ref.,  VI,  47. 
emarginatum,  in  New  Mexico,  VI,  30. 
frontalis,  on  sorghum,  IV,  51. 
maculipenne,  iu  Chile,  ref.,  VI,  47. 
melanoccrus,  Scelio  ernsti  bred  from   eggs  of, 

IV,  124. 
migratorium,  in  Chile  (?),  I,  155. 
obscurum  on  cotton,  VII,  26. 
peregrinum,  the  locust  of  India,  II,   332;  lit, 
172,  4.3:j;  ref.,  VI,  3. 

jiarasitized  by   Anthomyia    peshawareusis, 
VI,  3. 
Shoshone,  in  Nevada,  IV,  145. 

in  New  Mexico,  VI,  30. 
tesselatuni,  in  Chile,  I,  155. 
vaguni,  iu  California,  I,  227. 
vitigcrum,  in  Chile,  ref.,  VI,  47. 
Acridotheres  tristis,  attempt  to  introduce.  III,  344. 
Acrobasis  indiginella,  parasitized  by  species  of  Lim- 
neria.  III,  157. 
(Phycita)  nebulo,   parasitized  by  PolyspUiucta 

phycitis.  III,  464. 
vaccinii,  on  cranberries,  in  New  Jersey,  ref.,  II, 

Acrocera  sanguinea,  parasitic  on  spiders,  II,  288. 

trigramma,  parasitic  on  spiders,  II,  288. 
Acroceridw,  larvaj  known,  II,  288. 

parasitism  of,  ni.,  IV,  292;  VI,  202-204. 
Acrodactyla,  external  spider  parasite,  I,  43,  171. 
Acrolophus  arizonellus  n.  sp.,  position  of,  I,  195. 
bombycinus,  position  and  synonymy  of,  I,  195. 
cervinusn.  sp.,  position  of,  I,  195. 
mortipenuellus,  position  of,  I,  195. 
plumifrontellus,  position  of,  I,  195. 
simulatus,  position  of,  1, 195. 
texanellus,  position  of,  I,  195. 
Acronycta  americana,  parasitized  by   Rhogas   inter- 
medius,  II,  352;  IV,  259. 

betula>,  parasitized   by  Hemiteles  cryptiformis, 

III,  153. 
dactylina,  parasitized  by  Rhogas  lajtusand  inter- 
medins, II,  351,  352. 
hasta,  parasitized  by  Rhogas  burrus,  II,  351. 
liastulifera,  parasites  of,  II,  352;  III,  155. 
lepusculina,  in  Minnesota,  II,  164. 
lobelias  parasites  of,  II,  351;  III,  464. 
lupina,   parasitized  by    E.xochilum    acronycta?, 

Ill,  155. 
oblinita,  parasites  of,  II,  352;  III,  59,151. 

on  smartweed,  IV,  132. 
I)opuIi,  a  distinct  species,  II,  104. 

parasitized  by  Apauteles  acronycta^  III,  16. 
smeared  =  Acrouyc  a  oblinita. 
sp.  (?),  parasitized  by   Rhogas  intermedins,  II, 

352. 
sp.,  parasitized  by  Ichneumon  wilsonii.  III,  151. 
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Acroiihylla  tessellata,  injuring   forest  trees  in  Aus- 
tralia, V,  C3. 
Actias  (Attacu.s)  luna,  breeding  for  silk  gut,  V,  48. 
Aitinopteryx  fucicola,  new  to  fauna,  II,  333. 
Acutalis  calva,    on    Eupatorium    maculatum    and 
honey  locvist,  V,  92. 

dorsalis,  on  grape,  m.,  V,  !)2. 
Adiilia  bipunctata,  enemy   of  Psylla   jiyricola,  VII, 
18(1. 

frifiida  var.  bilrda  devourini,'  Imp  louse  in  Oregon, 
VI,  13. 

Kuphorus  wulptus  parasitic  on,  VI,  14. 
Ailela  a>ruginosel!a,  n.  sp.,  descr.,  II,  28.5. 

bclla,  note  on,  II,  284,285,280. 

bellella,  note  on,  11,284. 

flumensella,  note  on,  II,  284. 

punctiferella  n.  sp.,  descr.,  II,  284. 

purpurea,  note  on,  II,  285. 

ridingsella,  note  on,  II,  285. 

septentrionella,  note  on,  11,285. 

sinipliciella,  note  on,  II,  284. 

sintrulclla,  note  on,  II,  285. 
Adilura  dimidiata,  parasiticon  .\ntboniyiabra8siciP, 

III,  58. 

subconipressa,  ovipositing  in   dipterous   larv!^, 
111,58. 
Aderees,  jieculiarity  of  wings  and  eyes  of,  11,  57. 
Adimonia  cavicoUis,  syn.  note  on,  IV,  94. 

on  cherry  foliage,  VII,  200. 
Adiiretus  umbrosus,  in  Hawaii,  A'l,  43. 
Adoxus  viti8,  on   grape  in  California,  m.,  Ill,  298; 
rcf.,  IV,  1G7. 

biology  of,  ref..  Ill,  341,  ,349. 
Adrinius,  nov.  gen.,  ref.,  IV,  350. 
.Skiilis  obsoletus  =  Acanthocinus  ob.soletus,  IV,  132. 
.SIgeriida?  (Sesiida;)  not  attracted  to  lights,  m.,  V,  86. 

of  central  Ohio,  art.,  V,  81-85. 
.Sgeria  (Sesia)  acerni,  checked  by  birds,  I,  251. 
on  maple,  II,  251 ;  III,  161 ;  V,  83. 
corni,  biologic  notes  on,  V,  83. 
cucurbita",  in  Mississippi,  I,  17. 
exitiosa,  iu  Michigan,  II,  42. 

parasitized  by  Bracou  n.  sp.,  II,  348. 
parasitized  by  riuvogenes  ater.  III,  152. 
gallivora,  compared  with  JE.  rubristigma,  V,  85. 
liospes,  compared  with  ^^E.  rubristigma,  V,  85. 
nicotiana',  from  galls  on  Quercus,  II,  281. 

compared  with  rubristigma,  V,  85. 
pyri,  on  apple  trees  in  Mississippi,  in.,  IV,  34. 
(jucrcus,  notes  on,  V,  85. 
rubristigma  n.  ep.,  descr.,  V,  84. 

biologic  notes  on,  V,  88. 
tipuliformis,  in  Michigati,  II,  42. 
fungus  attacking.  III,  86. 
in  Colorado,  ref.,  IV,  3.55. 
parasitized  by  Pha'ogeues  ater,  III,  152. 
•Eschna,  facets  of  eye,  II,  293. 

eremita,  swarming  of.  III,  414. 
African  insects,  injurious,  ref.,  II,  1. 
Agabus  gagate.",  killed  by  kerosene  in  water,  V,  13. 
Agalena,  habits  of,  I,  102. 
Agallia  sauguinolenta,  biologic  notes  on.  III,  479; 

IV,  198;  V,  113. 

siccifolia,  in  Nebraska,  ref..  Ill,  437. 
Agalliastes  bractatus,  injuring  bean,  III,  44. 
Agathis  exoratus,  bred  from  webworni,  II,  328. 
parasitic  on  Eurycreon  rautalis.  III,  17. 


.\gathis  media,  parasitic  on  Grapholitha  ninana,  III, 

17. 
Ageronia,  stridulation  in  species  of,  II,  12,13. 
Agnotomyia,  ref.  to  paper  on,  III,  178. 
Agric\iltural  College  of  Michigan,  insect  collection 
of,  ref.,  V,  287. 

Gazette  of  New  South  Wales,  reviews.  III,  434: 

IV,  89;  V,  1,6.3,  214. 
Journal,  Cape  Colony,  rev.,  V,  272. 
Agrilus  acuti|)ennis  (?)  =A.  siuuatus. 

bilineatus,  on   oak  and  chestnut,   I,  343  ;  VII, 

145. 

l)arasitized  bySpathiussimillimus,  IV,  258. 

egenus,  parasitized  by  Helcon  liaator,  IV,  259. 

fallax,  parasitized   by  Spathius   brunneus,   IV, 

257. 
fulgens,  parasitized  by  Bracon  agrili,  II,  348. 
injury  to  various  trees  by,  VII,  198. 
material  in  National  Museum,  IV,  137. 
red-necked.     (See  A.  ruficollis.) 
rulicollis,  parasite  of.  III,  19. 
in  West  A'irginia,  III,  435. 
Bracon  xanthostignius,  bred  from,  IV,  2.57. 
in  New  Jersey,  IV,  28,  29  ;  ref.,  232  ;  V,  95. 
on  dewberry,  in  Ohio,  VII,  203. 
sinuatus,  on  pear,  VII,  189  ;  art.,  258-260. 

protection  against,  A'll,  260. 
sp.,  larva  parasitized  by  Civnophanes  anthaxia>, 

IV,  258. 
sp.,  in  forestry  building,  at  World's  Fair,  VI,  227. 
sp.,  injuring  oak  twigs,  VII,  145, 
torjiidus,  on  willow,  IV,  66. 
Agriotes,  in  onions.  III,  106. 

mancus,  larva  on  corn,  m.,  111,246. 
life  history,  ref.,  l\,  231. 
damaging  celery,  lA',  401. 
account  of,  ref.,  V,  5. 
pubescen",  larva  on  corn,  m.,  Ill,  246. 
Agrotis  altcrnata,  ])arasitized  by  Exetastes  rufofenui- 
ratus.  III,  158. 

annexa,  on  cotton,  etc.,  II,  283;  III,  338;  IV, 

31. 
climbing  species,  spraying  against,  VI,  lb4. 
c-nigrum,  on  currant.  III,  84. 

on  celery,  ref.,  VI,  211. 
consureata,  injuring  tea  plant,  I,  293. 
cupidissima,  injuring  grape,  in  California,  II,  56. 
difTu.sa,  injuring  tea  plant,  I,  293. 
exclamationis,  injuring  linen,  I,  380. 
fennica,  spread  south.  III,  38. 

ajjpearance  in  numbers,  III,  213. 
food  plants  of.  III,  247. 
remedies  against.  III,  248. 
herilis.  Anthrax  bred  from,  II,  3,53. 

active  iu  winter,  II,  383. 
iutrofereus,  new   enemy  of  alfalfa   and   wheat, 

VII,  144. 
messoria,  damaging  onions,  IV,  401. 

on  grapes,  V,  354. 
malcfida,  in  Mississippi,  II,  283. 
morrisoniana,  parasitized  by  Ophion  bilineatus, 

III,  155. 
oclireogaster,  iu  Canada,  V,  124. 
•saucia,  iu  Colorado,  II,  140. 

injuring  carnations,  II,  376  ;  IV,  405. 
eating  potato  leaves.  III,  149. 
as  an  army  worm,  VII,  415. 
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Agrotis,  species  of,  damaging  grapes,  in  California, 
V,  354. 
sp.,  parasitized  by  Meteorus  coquillettii,  III,  57. 
stibgothiea,  eating  strawberries,  II,  29. 

swarming  of  moths,  in  Micliisan,  II,  42. 
sufTiisa,  cutting  opium  i>oiipy  in  India,  II,  264. 

injuring  tea  plant,  II,  330. 
turris,  destructive  in  gardens,  mm..  Ill,  247. 
ypsiloM,   destructive,  in  Mississippi,  I,  17,  217  ; 
III,  337. 
attacked  by  Hister,  IV,  76. 
Agrypnus  murinus,  larva?  infesting  a  child,  IV,  158. 
Agrypon  puparum,  parasitic  on  noctuid.  III,  155. 
Alaptns  excisus,  smallest  known  insect,  X,  267. 
icerya'  n.  sp.,  parasite  of  Icerya,  I,  130. 
sp.,  reared  from  Can-ilius  aurantiacus,  VII,  228. 
Alans  oculatus,  on  oak  and  aspen,  IV,  65. 
Albrand  nozzle,  I,  265. 
Alcathoe  caudata,  note  on,  IV,  219,  220. 
Ah^ochara,  habits,  remarks  on,  IV,  27. 

nitida,  bred  from  puparium  of  Anthomyia  bras- 
sier, ref..  Ill,  318. 
sp.  indet.,  bred  from  puparinni  of  Anthomyia 
ceparum,  ref..  Ill,  318. 
Alesia  frenata,  feeding  on  woolly  blight,  VI,  12. 
Aletia  xylina(argillacea),  Apantel«s  aletia?  parasitic 
on,  III,  17. 

in  Mississippi,    I,    17,    210;    II,   283;    VII, 

384. 
Pimplaconquisitor  parasitic  on,  I,  161  ;  III, 

462. 
in  Indiana,  II,  382. 

Hemiteles  selnuv  parasitic  on.  III,  15.3. 
Sarcophaga  infesting,  V,  23. 
remedies  against,  VI,  167. 
{See  also  Cotton  worm.) 
Aleurodicus  cocois,  damaging  cocoanut  and  guava, 
V.  315. 

technical  description  of,  V,  316. 
note  on  genus,  V,  219. 
Aleyrodes  asarumis,  m.,  V,  219. 

citri  n.  sp.,  article  on,  V,  219-226. 
remedies  against,  V,  224. 
In  Texas,  VII,  279. 
destroyed  by  frost,  VII,  282. 
citrifolii,  smut  fungus  resulting  from,  IV,  274. 
gossypii,  on  cotton,  VII,  27, 323. 
cotton  =  A.  gossypii. 
orange  =A.  citri. 
orange  leaf.     (See  A.  citrifolii.) 
sp.,  on  tobacco  plant  in  Greece,  I,  386. 
sp.,  on  fuchsia,  II,  315. 
sp.,  Amitus  aleurodinis  parasitic  on,  IV,  125. 
sp.,  on  strawberry,  m.,  V,  17. 
sp.,  on  Punica  granatum,  V,  160. 
spp.,  on  Lawsonia  inermis,  V,  24G. 
vaporiorum,  in  New  York,  ref.,. 'II,  339. 
greenhouse  post,  m..  Ill,  304. 
on  strawberry,  in  Kentucky,  IV,  345. 
in  Michigan,  VII,  174. 
Aleyrodida",  article  on,  rev..  Ill,  252. 
Allognipta  <.bliqua,  parasitized  by  Hemiteles  syrphi- 

cola,  III,  153. 
Allominius,  food  habits  of,  m.,  I,  198. 

synopsis  of,  ref.,  V,  279. 
.\llorhina  mutabilis,  synonymical  note,  V,  38. 
irrigation  against,  V,  79. 
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Allorhina  nuitaliili-,  i  i  NVw  Mexico,  VII,  210. 

uitiUa,  kerosene  emulsion  against,  art.,  I,  48-50. 
destroying  (juinco  fungus,  I,  88. 
in  south,  II,  2;  ref.,  IV,  92. 
injuring  strawberry,  ref..  Ill,  304. 
probable  cause  of  injuries  to  grass  lawn, 

III,  484. 
white  grub  of,  IV,  25. 
parasite  bred  from,  mm.,  IV,  26, 
on  oak,  IV,  75. 
synonymical  note,  V,  38. 

(Also  referred  to  as  A.  sobrina.) 
sobrina,  in  New  Mexico,  ref.,  IV,  295. 

synonymical  note,  V,  38. 
sp.,  damaging  ripe  peaches,  I,  226. 
sp.,  injuring  fruits,  m.,  V,  17. 
Allotria  brassica-,  reared  from  cabbage  aphis,  III, 

454;  VII,  209. 
Alphitobius  piceus,  in  sorghum  (?)  seeds,  VI,  221. 
I  ovatus  (diaperitius),  at  World's  Fair,  VI,  221. 

Alphitopliagus  bifasciatuf!,  in  flour  mills,  II,  21. 
in  dried  fruit,  VI,  221. 
[     Alum,  again.st  currant  worm,  I,  229. 
I  against  rose-chafor,  notes  on,  V,  358. 

j     Allygus  irroratus,  on  grass,  m.,  IV,  197. 
Alypia  lorquinii,  stridulation  of,  II,  14. 
octomaculata,  stridulation  of,  II,  14. 
j  in  New  York  City,  IV,  61  ;  VII,  137. 

I     Amaurobius  audax,  bite  of,  I,  282. 
I  ferox,  bite  of,  I,  282. 

Amaurorhinus,  food  habits  of,  I,  198. 
[     Amblyaspis  minutus,  bred  from  Cecidomyia,  IV,  124. 
I     Amblyomma  americana  =  unipunctatum.  III,  413. 
I  maculatuni,  killing  cows.  III,  413. 

tuberculatum  n.  sp.,  iu  gopher  hole,  VI,  306; 

descr.,  VI,  314. 
unipunctatum,  in  horses'  ears.  III,  413. 
Amblyopinus,  parasitic  on  rodents,  II,  292. 
Amblyteles  nubivagus,  parasitic  on  CucuUia  inter- 
media, III,  152. 
subrufus,  bred  from  hesperid  pupa.  III,  152. 
"Ambrosia,"  food  of  larval  Xyleborus,  II,  280. 
American  Association  for  the  Advancement  Science, 
abstract  of  proceedings  of  entomological  club,  V, 
132-134. 
blight,  in  Australia,  I,  302. 

and  Tasmania  ladybirds,  II,  287,  290. 
in  India,  ref.,  IV,  296. 
Cimbex  =  Cimbcx  americana. 
Entomologist's  Union,  proposed,  II,  22. 
locust,  damage  by,  art.,  VII,  220-229. 
in  Illinois,  VII,  429. 

(See  nho  Schistocerca  americana.) 
Meromyza.     (See  Merom_vza  americana.) 
plum  borer,  in  Illinois,  report,  ref.,  IV,  293. 
Amia,  insect  diet  of,  I,  159. 

Amitus  aleurodinis,  bred  from  Aleyrodes  sp.,  IV,  125. 
Ammophila  gryphus,  habits  of,  rem.,  IV,  230;  ref., 
VI,  380  ;  VII,  241. 
luctuosa,  attacking  cutworms,  VI,  376. 
pictipennis,  on  cotton,  VII,  241. 
vulgaris,  on  cotton,  VII,  241. 
Ampeloglypter  ater,  on  Ampelopsis,  m.,  VII,  387. 
crenatus,  on  grape  and  Ampelopsis,  VII,  387. 
Ampelophaga  myron,  parasitized  by  Apanteles  con- 
gregatus,  V,  289. 
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Amphibolips  trizonata,  Khyssahis  ;;allicola   reared 

from  gull  of,  IT,  351. 
Aniphicenis  puiictipeiinis,  liabits  of,  IV,  2f>l. 
Amphicosmus  olegans,  ii.  g.  ct  ii.  sp.,  ref.,  IV,  158. 
Aniphi/.oa,  notes  on,  rem.,  IV,  352. 
iDsolens,  iioteB  on  larva,  V,  19. 
joseplii,  not  of  specific  value,  V,  20. 
leiontei,  notes  on  larva,  "V,  19. 
Anabrus,  eaten  by  sparrow  hawk,  II,  140. 

simplex,  ovipositing  iu  tlie  groiiuil,  II,  224. 
in  Idaho,  IV,  14G  ;  VI,  20  ;  VII,  275. 
migration  of,  A'll,  417. 
Analcis  fragariae  =  Tylodorma  fragaria>. 
Anametis  grisea,  diimagini;  jieach,  IV,  401. 
Anaphora  agrotipennella,  position  and  synonymy  of, 
I,  195. 

macrogaster  n.  sp.,  I,  195. 
morrisoni  n.  sji.,  I,  195. 
popeane".Ia,  position  of,  I,  195. 

on  corn.  III,  27. 
propinqna  n.sp.,  I,  195. 
scardina,  position  and  synonymy  of,  I,  195. 
tenuis  n.  sp.,  I,  195. 
Anaphes  gracilis,  hred  from  San  Jose  scale,  VII,  290. 
Anarsia  lineatella  and  parasite,  on  peach,  1, 196. 
suspected  of  Injuring  fruit  trees,  IV,  206. 
in  Washington,  note,  VT,  373. 
Anasa  tristis,  Hadronotus  auasre  bred  from  eggs  of, 

IV,  124. 

Hadronotus  rugosus  bred  from  eggs  of,  IV, 

124. 
in  Mississippi,  II,  283. 
immersion  against,  m.,  V,  81. 
in  New  .Jersey,  VI,  187,  ref.,  209. 
In  New  Mexico,  VII,  210. 
Anatis  oceUata,  an  older  name  for  15-pnnctata,  VII, 
418. 
15-pnuctata,  feeding    on    Pseudococcus    aceris, 
mm.,  VII,  239. 
Anax  Junius,  attacking  lish,  I,  58. 
"  Anchylophora"  (=  Phoxopteris?)  nuheculana,  An" 

gitia  p,i;di8ca>  parasitic  on.  III,  150. 
Ancylonycha  (?)  sp.,  damaging  sugar  cane  in  Fiji, 

V,  270. 

Andre,  Edniond,  obituary  of,  III,  42S. 

Andricus  coxii,  Bracon  arizonensis  parasitic  on,  II, 


Sigalphus  uigripes  parasitic  on,  II,  353. 
(?)  Gauychorus  atricornis  parasitic  on,  III,  58. 
Anepsius,  synopsis  of,  ref,  IV,  351. 
Angitia  p»disca>,  liosts  of,  III,  15G. 

sp.,  parasitic  on  Tbalpochares  carmelitte  (?),  Ill, 
157. 
Anguillnla,  in  Bulletin  20,  Div.  Ent.,  ref.,  1,360. 
Anguilhilida',  injury  to  cane  fields  in  Java,  II,  85. 
urine  recommended  against,  IV,  215. 
root  gall  on  cotton,  ni..  A',  297. 
Angouniois  grain  moth,   confounded   with   Hessian 
fly,  I,  86. 

old  account  of,  I,  108. 

in  Australia,  I,  364. 

damage  in  America,  II,  167. 

remark  on.  III,  159. 

letter  on.  III,  339. 

in  Florida,  note,  IV,  283. 

in  Mississippi,  bull.,  ref.,  TV,  293. 

in  India,  ref.,  IV,  296. 


Angoumoi.^  grain  motli,  in  field  near  Philadelphia, 
IV,  344. 

in  Maryland,  experiments  against,  ref.,  V,2. 

in  Kansas,  V,  116. 

article  on,  V,  325. 

at  World's  Fair,  VI,  210,  222. 

(See  also  Sitotroga  ceroalella.) 
Angus,  James,  collection  of,  IV,  347. 
Animal  life  in  thermal  springs,  A'll,  413. 
Anisopteryx  autumnata=i)ometaria. 

pometaria,  in  California,  IV,  167;  V,  276. 
I  injuring  maple,  V,  125. 

vernata,  cocoon  of,  III,  249. 

spraying  against,  VI,  184. 
sp.,  on  plum,  V,  18. 
Anisota  rubicunda,  in  Kansas,  I,  111. 

Limneria  fngitiva  parasitic  on,  III,  157. 
defoliating  maples.  III,  338. 
pellucida,   Limneria  fugitiva  parasitic  on.  III, 

157. 
senatoria,  on  oak,  ref.,  II,  42;  III,  256. 
stigma,  on  oak,  II,  295. 
■\'irginiensis,  on  oak,  ref..  Ill,  256. 
Anobium  paniceum.     {Sve  Sitodrepa.) 

bibliothecarum,  injurious  in  libraries,  VIT,  398. 
Anodontonyx  n.  g.,  descr.,  II,  302. 
harti  n.sp.,  descr.,  II,  .303. 
vigilans  n.sp.,  descr.,  11,302. 
injuring  wheat,  II,  336. 
Anomala  binotata,  on  strawberry,  m..  Ill,  345. 
on  Robinia  neomexicana,  V,  ?.S. 
on  grape,  A'^II,  386. 
flavipennis,  among  corn  beetles,  I,  12. 
Incicola,  on  grape,  V,  95;  ref.,  VII,  386. 
marginata,  injuring  the  vine,  I,  220;  V,  44;  VII, 

386. 
minnta,  on  grape,  I,  220;  VII,  380. 
pinicola=A.  lucicola,  IV,  132. 
nndulata,  affecting  wheat,  III,  165. 
attacking  petunia.s,  note,  VI,  377. 
on  grape,  VII,  3S6. 
Anomalon  apicola,  parasitic  on  Leucania  albilinea, 
III,  155. 
parasite  of  Cheimatobia,  III,  77. 
bred  species.  III,  1.55. 
exile  (?),  i)arasitic  on  Platysaniia  gloveri  (?),  Ill, 

155. 
flavicorno,  parasitic  on  geometer.  III,  155. 
pseudargiole,    parasitic    on    Uranotus    melinus, 

VII,  3.55. 
relictum,  oviposition  of.  III,  171. 
Anomiserosa,  in  Jamaica,  mm.,  IV,  1.57. 
Anonioea  laticlavia,  on  cotton,  VII,  247. 
Anopedias  error,  bred  from  Diplosis,  IV,  125. 

sp.,  on  cotton,  VII,  242. 
Anoplognatlius  concolor,  ref.,  VI,  56. 

sp.,  in  cane  field,  ni.,  IV,  388. 
Anosia  plexippus  -Danais  archippus,  V,  270. 
attracted  to  light,  m.,  V,  3.55. 
protective  resemblance  in,  A'i,  334. 
Anothosia,  position  of,  I,  82. 

Anoxus  chittendeni,  bred  with  Cis  fuscipes,  V,  250. 
Antaplaga  (koebelei)  from   Death    Valley,  V,  297. 

ka"helei,n.  sp.,  descr.,  V,  333. 
Ant.     (See  nhn  Ants.) 

black,  enemies  of  gypsy  moth,  ref,  IV,  354. 
bull,  reujody  for  bite  of.  III,  337. 
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Ant,  honey-producing,  in  Australia,  ref.,  V,  259. 
harvesting,  to  destroy  nests  of,  III,  4G6. 
house,  Mexican,  V,  19C. 
leaf-cutting,  remedies  against,  IV,  328. 
little  red,  pest  in  France,  II,  200,  230. 
red,    destroying    insect    specimens,    in     South 
America,  II,  22. 
attacking  bedbug,  IT,  104;  VI,  340. 
life  history  and  remedies  against,  II,  106. 
carrying  off  Termes,  ni.,  IV,  14G. 
in  California,  IV,  203. 
destroying  white  grubs,  IV,  3'51. 
small  l)lack,  fondness  for  kerosene,  \1,  41. 
"Tom  Raffles,"  of  .Jamaica,  VI,  44. 
white,  tlight  of,  IV,  146. 
and  fungi,  V,  134. 
remedies  against,  V,  201. 
{See  aho  Teriues,  termites,  etc.) 
Ants,  bisulphide  of  carbon  against,  I,  124. 
destroying  young  maples,  I,  346. 
how  to  destroy  hills  of,  II,  262. 
injuring  watermelons,  III,  71. 
in  tlii-ir  relation  to  aphides,  III,  233,234. 
chrysomelid  larvj«  in  nest  of,  IV,  148. 
bark-louse  in  nests  of,  I  A',  lo8. 
guarding  Entilia  sinuata,  V,  244. 
edible  qualities  of,  V,  268. 
hunting,  usefulness  of,  in  Trinidad,  VI,  198. 
and  the  fruit  grower,  note,  VI,  277. 
swarms  of,  VII,  52,  280. 
on  cotton,  VII,  242. 
intelligence  in,  VII,  423. 
Anthaxia  ajneogaster,  on  Juglans  califomica,  IV, 
260. 
cyanella=quercata,  VII,  385. 
quercata,  on  grape-vine,  VII,  385. 
viridicornis,  eating  elm,  I,  343. 

parasitized  by  Crenophanes   anthaxiee,   IV, 
258. 
Anthersea  assama,  in  India,  ref.,  II,  388. 
mylitta,  in  India,  ref.,  II,  388. 
peruyi,  distinguished  from  yama-niai,  I,  276. 
polyphemus.     {See  Telea,  III,  338.) 
yama-raai,  art.,  I,  273-277. 
Anthicid,  reported  injurious  to  fruit,  V,  197. 
Anthicus  ictericus,  in  Florida  gopher  hole,  VI,  305. 
Anthomyia,  Aleochara  larva  feeding  on,  IV,  27. 
near  calopteni,  mining  leaves  of  Chenopodium, 

II,  281. 
angustifrons,  on  bean,  VII,  205. 
brassiere,  kerosene  emulsion  against,  I,  15. 
in  Colorado,  II,  146. 

parasitized  by  Adelura  dimi<liata,  111,58. 
Aleochara  bred  from.  III,  318. 
in  England,  m.,  V,  293. 
ceparum,  Aleochara  bred  from,  ref.,  Ill,  318. 

in  Europe,  ref.,  IV,  2  ;  V,  296. 
peshawarensis,  parasite  of  Acridium  peregrinum, 

VI,  3. 
radicum,    var.  calopteni  =  Phorbia  fuscicep8  = 

Hylemyia  deceptiva,  VI,  372. 
sp.,  on  exhumed  corpses,  II,  371. 
Anthomyian,  fringed,  injuring  beans,  VII,  429. 
Anthomyiidw,  causing  myiasis.  III,  39. 
injuring  sugar  beets.  III,  470. 
parasitism  of,  VI,  203. 
Anthonomus  grandis,  in  Texas,  VII,  art.,   295-309, 
notes,  273,  281. 


Anthonomus  grandis,  remedies  against,  VII,  304. 
musculus  (=  signatus),  in  Pennsylvania,  I,  85. 
on  blackberry,  IV,  76. 
characters  of,  V,  176. 
not  the  strawberry  weevil,  V,  175. 
nigrinns,  on  Solanum,  art.,  VII,  350-362. 
liomorum,  in  England,  m.,  V,  293. 
prunicida,  ovipo.-iition  of,  I,  89. 
a  good  species,  II,  259. 
types  of,  IV,  393. 
4-gibbu8,  in  Iowa,  ref..  Ill,  251. 
Bcutellaris,  distinct  from  prunicida,  II,  259. 

Sigalphus  canadensis,  bred  from,  II,  280. 
signatus,  in  Canada  report.  III,  359. 
on  blackberry,  IV,  76. 
articles  on,  V,  167-186  ;  VII,  14-23. 
remedies  against,  V,  182-185;  VII,  19,23. 
in  Delaware,  notice,  V,  217. 
in  New  Jersey,  VI,  191. 
compared  with  A.  nigrinus,  VII,  350. 
(See  alio  A.  musculus,  cited  in  error.) 
Anthophila,  genital  armature  in  males  of,  II,  386. 
Anthrax   cingulata,  parasitic  on   Lepidoptera,  ref., 
II,  354. 
circumdata,  parasitic  on   Lepidoptera,  rel'.,  II, 

354. 
flava,  parasitic  on  Lepidoptera,  ref.,  II,  353,354. 
Lypomelas,  bred  from  cutworm  pupa»,  II,  3.53. 
molitor,  bred  from  cutworm  pupre,  II,  353. 
scrobiculata,  bred  from  cutworm,  II,  281,. 353; 
III,  259. 
Anthrenue,  not  found  in  Chile,  I,  154. 

Bcrophularia',  natural  history  of,  II,  127. 
museum  pest  in  Europe,  III,  34. 
in  insect  collection    in  Massachusetts,  III, 

405. 
locally  called  Hussian  moth,  V,  271. 
in  New  York,  ref.,  VI,  283. 
varius  (=verbasci),  injuring  whalebone,  I,  222. 
attacking  horn  spoons,  II,  147. 
infesting  museums.  III,  34,405. 
injuring  cayenne  pepper,  IV,  332. 
damaging  books,  V,  3.53. 
on  Viburnum,  VI,  258. 
unusual  experience  with,  VI,  336. 
attacking    powdered     cramp    bark,     A'll, 

32. 
feeding  on  a  comb,  VII,  53. 
=  A.  verbasci,  VII,  419. 
Antiopa  (butterfly),  voice  of,  IV,  166. 
Antigaster  mirabilis,  ovipositing  in  eggs  of  (Ecanthus 

fasciatus,  VII,  245. 
Antino.nin,  as  an  insecticide,  ref.,  VI,  211,281. 
Antispila  ampelopsiella,   parasitized    by   Rhj-ssalus 
antispila?,  II,  351. 

nyssa^foliella,  on  sour  gum,  IV,  138. 
Antistrophus  l.-pisuni,  galls  on  Lygodesmia,  IV,  203. 
Antrostomuscarolinensis,  beetlesin  stomach,  II,  189. 
Anurida  maritinia,  anatomy  of,  ref.,  Ill,  310. 
Aonidia  aurantii,  washes  against,  III,  1. 

in  Syria,  III,  417. 
Apanteles  acronycta;,  jiarasitic  on  .\cronycta  populi, 
III,  16. 
aletiw,  parasitic  on  Aletia  xylina,  III,  17. 
argynnidis,  parasitic  on  Argynnis  cybele,   III, 

15. 
atalanta?,  hosts  of,  III,  16. 
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Apanteles  cactecije,  parasitic  on  CactL-ciaseiuiferana, 
111,15. 
carduicola,  parasitic  on  Pyrameis  cardui,  III,  Ifi. 
carpatus,  parasitic  on  Tinea  pellionella.  III,  15. 

parasitic  on  Tinea  tapetzella,  111,  15. 
cassianus,  parasitic  on  Terias  uicippe.  III,  17. 
congregatus,   Ilemiteles  niesochoridis    parasitic 
on.  111,  1.^.5. 
hosts  of.  III,  10. 

Mesocliorus  aprilinus  parasitic  on,  III,  156. 
parasitic  on  cocoon  under  barli  of  Norway 

Bpnice,  IV,  259. 
parasitic  on  sphinx  moths,  IV,  134  ;  V,  289. 
difficilis,  parasite  of  Ociieria,  11,  210. 
fdwardsii,iiHrasitic  on  Pyrameis atalanta.  III,  15. 
emarginatus,  hosts  of.  111,  15. 
flavicornis,  parasitic  on  Thanaos  juvenalis,  lllj. 
15. 
bred  from  cocoon  on  weed  stubble,  1V,»259. 
fulvites,  parasite  of  Ocneria,  II,  210. 
glomeratus,  synonymy  of,  I,  320. 

European  parasite  of  Ocneria,  II,  21u. 
European  parasite  of  Pieris,  11,211. 
parasitic  on  Pieris  rap*.  111,  10. 
abundance  in  Iowa,  V,  112. 
hyphantria?,    parasitic  on    Hyphantria  textor, 
III,  15. 

Elasmus  atratus  bred  from,  IV,  254. 
junoniw,  parasitic  on  Junoniaccenia,  III,  16. 
koebelei,  parasitic  on  IMelita?a  anicia.  III,  15. 
limenitidis,  parasitic  on  Limenitis  disippus.  III, 
15. 
parasite  possibly  bred  from,  IV,  254. 
var.  (laviconclue,  hosts  of,  111,  15. 
lunatus,  parasitic  on  Papilio  asterias,  111,  15. 
megathymi,  parasitic   on   Megathymus   yucca^ 

III,  15. 
melanoseelus,  parasite  of  Ocneria,  II,  210. 

militiiris,  parasitic  on  Leucania  unipuncta, 
111,17,  54. 
n.  sp.,  bred  from  Phycis  indiginella,  11,  382. 
nonagria?,  parasite  of  Nonagria  exitiosa,  VI,  55. 
orobenw,  parasitic  on  Mesographe  rimosalis.  III, 

16. 
ornigeris,  parasitic  on  Ornix  geminatella.  III, 

10. 
paleacritic,  parasitic  on  Paleacrita  vernata,  III, 

10. 
pholisora',  parasitic  on  I'holisora  catuUns,  111, 

10. 
politus,  parasitic  on  Scoleocampa  liburna,  III, 

17, 
scitnlus,  parasitic  on  Spilosoma  virginica.  III,  15. 
smerintbi,  parasitic   on   Smerinthus  ocellatus?. 

Ill,  10. 
Bolitarius,  parasite  of  Ocneria,  II,  210. 
sp.,  infesting  gypsy  moth.  III,  42  ;  IV,  227  ;  V, 

54,194. 
sp.,  parasitic  on  Papilio  zolicaon,  m.,  Ill,  412. 
sp.,  parasitic  on  Orgyia  leucostigma,  IV,  259. 
sp.,  bred  from  Colias  philodico,  V,  136. 
theclR!,  parasitic  on  Thecia  sp.  (?),  Ill,  15. 
utilis,  parasitic  on  Pionea  rimosalis.  III,  16. 
xylina,  parasitic  on  arctiid  larva.  III,  15. 
bred  from  cutworms,  m.,  Ill,  259. 
parasitic  on  Pionea  rimosalis,  IV,  259. 
Apate  basilaris  =  Sinoyluu  basilare. 


Apate  dispar,  referred  to  Xyleborus,  II,  146. 

francisca,  in  Lagerstni'mia,  ref.,  VI,  274. 
.\patela  brumosa,  in  Minnesota,  ref.,  Ill,  256. 
oblinita,  injuring  strawberry,  ref..  Ill,  3C4. 

parasitized  by  Pimpla  bicariuata,  III,  4C3. 
tritona,  larva,  description  of.  III,  391. 
.\patelodes  torrefacta,  parasitized  by  Ophion  nuuru- 

rum.  III,  154. 
.\pathus  elatu.s,  validity  of  the  species  of,  1,  2'.io. 
Apatura  celtis,  swarming,  iu  Arkansas,  I,  29. 
attracted  to  light,  m.,  V,  355. 
clyton,  Elachistussj).,  bred  from,  VII,  280. 

Telenomus  rileyi  bred  from  eggs  of,  IV,  123. 
Apha;noga«ter    fulva,    enemy   of  .Vnthonomns   sig- 

uatus,  VII,  10. 
.\pha;reta  ealiforuica,  Imsts  of.  III,  58. 
musca.\  hosts  of,  1 1 1,  58. 
oscinidis,  parasitic  on  Oscinis  sp.,  Ill,  58. 
Aphalara  caltli;e,  annual  generations  of,  V,  227. 
Aphanogmus  floridensis,  host  of,  ly,  123. 

parasitic  on  cecidomyiid  larva,  IV,  123. 
Aphelencus  olesistus  n.  sp.,  art.,  VI,  101. 
sp.-,  on  clirys.inthemum,  etc.,  IV,  31. 
Aplieliuusdiaspidis,  parasitic  on  Aspidiotusaurantii, 
V,  207;  VI,  233. 
fuscipennis,  host  of.  III,  487. 

attacking  San  Jose  scale,  ref.,  VI,  302  ;  Vll, 
289,  290. 
mytilaspidis,  para-site  of  San  .lose  scale.  Ill,  4s7; 
VII,  289,  290. 
Aphelopus  melaleucus,  parasite  in  Typlilocyliii,  II, 

271. 
Aphidaria  basilaris,  synonym,  III,  315. 

Aphides,  preparation  of  fur  mounting,  I,  1.52. 

in  Yucca  llowers,  I,  3GS. 

on  Baccharis  viminalis,  p.irasitized  by   Lysiph- 

lebua  baccharaphidis.  III,  01. 
on  apple,  etc.,  IV,  44. 
on  grasses,  m.,  IV,  198  ;  A^l,  74. 
mites  on,  IV,  212. 
unniotherly,  ref.,  IV,  229. 
honey  dew  of,  rem.,  IV,  230. 
Micromus  insipidus  attacking,  rem.,  IV,  352. 
on  cucumber,  V,  97. 
destroyed  by  Limax,  V,  128-129. 
congregated  on  Yucca  wliipplei  llowers.  A',  312. 
killed  by  heat,  VII,  111. 
stiff  spray  of  water  against,  VII,  137. 
Aphidida>,  injury  in  India,  II,  61. 
on  salsify,  II,  256. 

Scymnus  and  Leucopis  destroying,  II,  281. 
food  of  Coccinellida",  II,  363. 
injuring  vino,  HI,  33. 
articles  on,  HI,  226,  285-293  ;  V,  235-237. 
biology  of,  discussed.  III,  204  ;  ref.,  IV,  285. 
host  plants  of,  rev.,  IV,  83. 
iu  Dr.  Bos'  compendium,  ref.,  IV,  149. 
experiments  on  eggs  of,  V,  102,  103. 
in  British  Columbia,  ref.,  VI,  3. 
methods  of  studying  life  lii.stories  of,  VI,  83-85. 
American  tertiary,  rev.,  VI,  343. 
Aphidius    avcnaphis,    parasitic     on     Siplionophora 
avena;.  III,  00. 

paraiiitic  on  Aphis  mali,  IV,  259. 
citraphis  =  Aphidaria  basilaris.  III,  315. 
lachni,  jiarasitic  on  Lachnus?,  Ill,  60. 
lactuciE,  parasitic  on  Aphis  brassicee,  VII,  148, 
153. 
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Apbidius  phorodontis,  parasitic  on  Pliorodon  lualia- 
leb,  III,  CO. 
prociphali,  parasitic  on  Procipliilus  sp.?,  Ill,  GO. 
ptBioooinnia",   parasitic  on   Ptemcomnia   saliri- 

cola.  III,  GO. 
xanthus,  reared  from  cecidoniyiid  sail,  III,  GO. 
Apbis,  apple,  in  Nebraska,  ref..  Ill,  4.37. 
{Si'e  also  Apliis  niali.) 
black  peacb,  in  California,  ref.,  I\,  167. 
iu  New  York,  ref.,  VI,  56. 
in  Australia,  ref.,  VI,  59. 
bl-issicaj,  in  Mississippi,  I,  217  ;  II,  283. 

parasites  of,  III,  Gl,  454  ;  V,  207  ;  VII,  148. 
description  of  forms  of,  III,  28!). 
on  turnip,  111,454. 
in  England,  m.,V,  293. 
in  Tasmania,  ref.,  VI,  11. 
iu  AVest  Virginia,  VII,  150. 
in  New  Mexico,  VII,  209. 
cabbage.     {See  A.  brassica?. ) 
carrotip,  on  carrot,  II,  328. 
cberry,  in  Iowa,  mm..  Ill,  479. 
citrulli  =  A.  gossypii,  VII,  309. 
corn-root,  articles  on,  III,  233-238  ;  IV,  285. 
cucumeris,  attracting  ants,  III,  71. 
on  cucumber  and  melon,  V,  IIG. 
believed  to  hav.i  alternate  food  plants,  V,  98. 
iu  New  Jersey,  ref.,  VI,  209. 
bisulphide  of  carbon  against,  experiments, 

VII,  109. 
=  A.  gossypii,  VII,  309. 
dauci,  on  carrot,  II,  328. 

eggs  destroyed  by  kerosene  emulsion,  IV,  327. 
forbesi,  in  Ohio,  ref ,  II,  294,  .340. 

probable  synonym  of  gossypii,  VII,  309. 
gossypii,  parasitized  by  Lysiphlebus  testaceipes, 
111,60. 

parasitized  by  Lysiphlebus  gossyppii,  III,  61. 
parasitized  by  Lysiphlebus  minutus,  III,  61. 
Hemerobius  gossyppii  attacking,  VII,  27. 
art.,  VII,  309-315  ;  note  on,  323. 
food  plants  of,  VII,  313. 
description  of,  VII,  314. 
grain,  confused  with  grain  Toxoiitera,  1\,  247. 
granarius,  injuring  oats,  I,  319. 
green,  spraying  against.  III,  400. 
hop,  quassia  vs.  petroleum  against,  IV,  84,  342, 
346,  35.3,  401. 

in  California,  ref.,  IV,  167. 
trap  remedy  against,  IV,  40G. 
maidi-radicis,  in  Illinois  report,  ref.,  IV,  293. 

in  Maryland,  VI,  32. 
maidis,  injuring  sorghum,  in  Australia,  I,  3G2. 
iu  ilississippi,  II,  2S3. 
early  accounts  of,  IV,  264. 
on  corn,  IV,  285. 
in  Illinois  report,  ref.,  IV,  293. 
mail,  oviposition  of,  I,  73. 

parasitized  by  Aphidius  avenaphis,  IV,  259. 
also  on  grasses,  rem.,  VI,  158. 
scarce  in  Illinois,  VI,  374. 
in  Idaho,  VII,  202. 

{See  also  Louse,  apple-leaf.) 
melon.     {See  Aphis  cucumeris  and  A.  gossypii.) 
n.  sp.,  on  pear,  ni.,  V,  17. 
on  Brassica,  parasitized  by  Lipolexis  rapa-.  III, 


j     Ajihis,  paiiaveris,  on  carrot,  II,  328. 

peach,  in  New  Mexico,  ref.,  IV,  92. 
pastinaci  ?,  ou  celery,  IV,  213. 
I  per8iciv-niger  =  prunicola?.  Ill,  196. 

treatment  of.  III,  270  ;  VI,  95. 
in  New  York,  ref.,  VI,  56. 
plantaginis,  on  carrot,  II,  329. 
populi,  CEcanthus  feeding  on,  II,  131. 
pruni,  oviposition  of,  I,  71,  73. 

eggs  of,  mm.,  111,406. 
prunicola,  on  peach.  III,  196. 
prunifolii,  ou  plum,  in  Iowa,  III,  479. 
(Siphonophora)  citrifolii  =  A.  gossypii,  VII,  309. 
remedies  used  against,  IV,  278. 
rosre,  Capsus  capillaris  feeding  on,  IV,  IGO. 

in  Tasmania,  ref.,  VI,  11. 
rumicis,  jiarasites  bred  from,  V,  141. 
sp.,  near  plantaginis,  on  salsify,  II,  256. 
sp.,  on  tea  plant,  II,  329. 
sp.?,  parasitized  by  Lipolexis  chenopodaphidis, 

III,  61. 
sp.?,  parasitized  by  Lysiphlebus  tritiri.  III,  Gl. 
sp.,  parasitized  by  Platygaster  aphidis,  IV,  125. 
trifolii,  on  clover,  II,  340. 
woolly,  spraying  against,  III,  400. 
in  Australia,  ref.,  IV,  2. 
in  New  Mexico,  ref.,  IV,  91. 
Aphis  lion,  habits  of,  m.,  IV,  147. 
Aphodiusfossor,  in  Iowa,  m.,  V,  271. 
granarius,  passed  by  boy,  (?)  I,  191. 
larrese,  iu  flowers  of  Larrea,  m..  Ill,  485. 
troglodytes  n.  sp  ,  in  Florida  gopher  hole, 
VI,  303,  305,  descr.,  312. 
Aphoebantus,  feeding  ou  locust  eggs,  VI,  202. 

mus,  pupa  of,  ref.,  II,  353. 
Aphredoderus,  insect  diet  of,  I,  159. 
Aphycus  immacu!atus  n.  sp.,  descr.,  VI,  2.i5-23C. 

sp.,  bred  from  Dactylopius,  A',  207. 
Apiary,  woikof,  simplified,  V,  232. 
Apiculture,  note  oa,  III,  198. 

at  Columbian  exposition,  art.,  \J,  242-247. 
American,  status  of,  A'l,  247. 
extent  of  industry  in  the  United  States,  VI,  3,51. 
Apiocera,  deserving  of  family  rank,  \,  280. 
Apiocerida-',  rev.  of  paper  ou,  V,  280. 
Apioraerus  flaviventris,  feeding  on  honey  beo  in  Cali- 
fornia, IV,  343. 
Apiou  flavipes,  in  England,  m.,  \,  296. 
nigrum,  ou  locust,  IV,  94,  131. 

attacking  wild  cherry  trees,  m.,  V,  336. 
attacking  peach  trees,  ni.,  \,  338. 
rostrum,  not  on  locust,  IV,  94,  131. 
seguipes,  ou  Astragalus,  V,  30. 
sp..  In  cotton  blossoms,  A'll,  247. 
Apis  adansoni,  a  good  species,  VI,  3.58. 

dorsata,  giant  bee  of  India,  III,  198  ;  VI,  358,  .359. 
florea,  smallest  Indian  lee,  A'l,  359. 
indica,  cultivated  in  India,  \l,  358. 
mellifica,  in  pollination  of  Yucca,  I,  3C'.i,  372. 
introduction  of,  IV,  320  ;  VI,  3.58. 
honey  of,  superior  to  that  of  Mclipona  fas- 

ciculata,  \,  258. 
variations  iu.  A' I,  358. 
mating  of  queens,  ref.,  A'l,  380. 
species  of  the  genus,  A'l,  358. 
unicolor,  a  good  specie.^*,  A'l,  358. 
Aplodes  rubivora,  parasitized  by   Rhogas  nielleus. 
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AploJes  (Synchlora)  rubivora,  parasitized  liy  Limne- 
ria  rufa,  III,  157. 

sulirifrontaria,  parasitized  l>y  Khogas  melleuB, 
II,  352. 
Apoiiiidas,  note  ou  family  rank  of,  V,  280. 
Aporia  ciata-gi,  social,  ref.,  IV,  84. 
Apple  aphis.     (See  Apple  louse  and  Aplus  inali.) 
blight,  in  Chile,  I,  153. 
in  Australia,  I,  362. 
blossom  weevil,  in  England,  m.,  X,  293. 
Bucculatrix,  in  Cornell  bulletin,  ref.,  Ill,  308. 
Chermes,  in  England,  ref..  Ill,  3GG. 
curculio,  oviposition  of,  ref.,  Ill,  251. 
leaf-foldor,  lesser.     (See  Teras  niinuta.) 
leaf-hopper  in  Ohio  bu'letin,  ref.,  II,  340. 
leaf  skeletonizer,  damaging  apple  trees,  VI,  375. 
louse,  on  grasses  and  wheat,  111,238,  239;  A'I,152. 
maggot,  bulletin  on,  review.  III,  253. 

in  North  Carolina,  VII,  279. 
sawfly,  in  England,  ref.,  IV,  294  ;  m.,  \,  296. 
thrips,  on  cotton,  VII,  27. 
-tree  bark-louse,  wash  against,  I,  345. 
borer,  wash  against,  I,  345. 

flat-headed,  at  base  of  trees.  III,  249. 
in  Oregon  bulletin,  ref..  Ill,  256. 
round-headed.  III,  249. 
parasites  of,  III,  404. 
flea-beetle,  in  Nebraska  report,  II,  258. 
tent  caterpillar,  mm.,  II,  338. 

communistic  cocoons  of,  VII,  429. 
twig  borer,  in  Nebniska  report,  II,  258. 
Aptinothrips   rufa,    on   grasses   and    Composits^,   I, 

140.  141. 
Aquaria  for  rearing  insects,  V,  SO. 
Arachnida,  not  mentioned  as  beneficial  in  Dr.  Bos' 
work,  nmi.,  IV,  149. 
transmitters  of  disease,  ref.,  \,  273. 
Arachnoid,  attacking  cattle,  V,  132. 
Aradidie,  nearctic,  paper  on,  rem.,  IV,  352. 
Aradus,  under  bark,  III,  22. 
Arwcerus  fasciculatus,  in  spices,  etc.,  VI,  221. 
Aragnomus  griseus,  food  habits,  I,  10  ;  III,  37. 
Aramigus  fuUeri,   mistaken   for  plum  curculio  in 
California,  II,  90. 

distribution  of,  VI,  379. 
tesselatus,  food  habits  of.  III,  37. 
Araneid.-v,  New  Zealand,  ref.  to  article  ou,  X,  64. 
Archasia  galeata,  food  habits  of,  V,  93. 
Archippus  butterfly,  migration  of,  II,  197. 
swarming  of,  V,  197,  205. 
eaten  V)y  mice,  V,  27;'. 
Arctia,  Baumhauria  a  parasite  of,  II,  235. 
Isabella,  on  strawberry,  mm..  Ill,  345. 
phyllira,  on  cotton,  V,  111. 

(I.  L.,  p.  111)  =  A.  rectilinea. 
rectilinea,  damaging  cotton,  VI,  167. 
?  parasitized  by  Ichneumon  cwruleus.  III,  151. 
B\\,  parasitized  by  Ichneumon  unifasciatna.  III, 

151. 
Virgo,  mounting  eggs  of,  T,  310. 
Arctiid  caterpillar,  parasitized  by  Apanteles  xylina, 
III,  15. 

injuring  fruit  trees,  X,  17. 
Areyptera,  collected  by  L.  Bruner,  I,  66. 
Argas  aniericanus,  injuring  chickens,   V,  267,  318; 
VII,  417. 

remedies,  V,  348. 


.\rgas  reflexus,  in  Chile,  I,  155. 

Argiope  argentata,  common  in  California,  VI,  268. 

riparia,  parasite  of,  1 ,  324. 
Argynniscybele,  parasitized  by  .\panteles  argynni- 
dis.  III,  15. 
diaiia,  dimorphism  iu.  III,  35. 
nlphe,  dimorphism  in.  III,  35. 
.\rgyranueba,  bred  from  pupa'  of  moths,  II,  354. 
Argyresthia abdominalis,  m..  Ill,  118. 
altissimella,  m.,  Ill,  120. 
cupressella,  habits  of,  ait.,  Ill,  116. 

n.  sp.,  descr.,111,  118. 
freyella  n.  sp.,  descr.,  Ill,  119. 
mendica,  in  America,  III,  118. 
nitidella,  m..  Ill,  120. 
notes  on  genus,  with  descriptions  of  new  species, 

art..  Ill,  117-120. 
ossea,  m.,  Ill,  120. 
plicipunctella  n.  sp.,  descr..  Ill,  119. 

habitat  of.  III,  386. 
quercicolella,  m..  Ill,  119. 
retiuella, m..  Ill,  120. 
subreticulata,  m..  Ill,  118. 
.\rgyromige8  morrisella,  referred  toLithocolletis,  II, 
52. 
ostensackenella,  referred  toLithocolletis,  11,53. 
pseudacaoiella,  referred  to  Lithocolletis,  11,52, 

53. 
quercialbella,  synonym,  II,  25,  26. 
uhlerella,  referred  to  Lithocolletis,  II,  53. 
Army  worm,  in  Dakota,  I,  66. 
in  New  York,  I,  287. 
in  Canada,  I,  356. 
an,  in  .\ustralia,  I,  304. 
in  Florida,  first  injurious  appearance,  I,. 375. 
in  Michigan,  II,  42. 
in  Indiana,  II,  66,  76;  art.,  Ill,  112. 
effect  of  irrigation  on,  II,  222. 
in  Nebraska  report,  ref.,  II,  258. 
outbreak  in  Maryland,  art.,  Ill,  53. 
remarks  on,  III,  183. 
stopping  train",  mm..  Ill,  478. 
in  Jamaica,  m.,  IV,  157. 
sawflies  confounded  with,  IV,  173. 
damage  by,  in  Iowa,  V,  112. 
iu  Tasmania,  letter,  VI,  37. 
in  New  Mexico,  uoto  on,  VI,  41. 
in  Virginia,  note  on,  VI,  41. 
destructive  through    one   broul    only,    VI, 

150. 
in  New  Jersey,  VI,  189. 
on  timothy,  VI,  lr;3. 
circular  on,  notice,  VI,  348. 
in  Illinois,  ref.,  VI,  374. 
ai)pearances  iu  1894,  VI,  :!74;  VII,  269,  279. 
in  New  Mexico,  VII,  210. 

(See  tiJso  litucauia  uuipuncta.) 


wheat-heal,  iu  Kan.sas,  mm.,  IV,  71;  V, 
(^Vt>  also  Leucania  albilinea.) 
Arotrura  n.  g.,  descr.,  I,  116. 

eburnea  n.  sp.,  descr.,  I,  117. 
Arphia  tenebrosa,  iu  New  Mexico,  VI,  30. 

teporata,  in  New  Mexico,  VI,  30. 
Arrenurus  sp.,  from  Missisfijipi  bottoms,  II,  294. 
Arrhipia  lauieri,  new  to  fauna,  II,  333. 
Arsenate  of  lead,  experiments  with,  A'll,  123. 
Arsenic,  experiments  with,  I,  124. 
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Arsenic  in  sprayed  fruits,  test  for,  refs.,  V,  1,  4. 
Arsenical  mixtures  as  insecticides,  VI,  119. 

poisons,  against  curculio,  II,  3;  ref.,  IV,  293. 

effect  on  foliage,  11,  C. 
solutions,  comparativo  merits  of,  I,  10. 
spray,  addition  of  lime  to,  I  V,  331. 
Arscuicals,  effect  ou  honey  bee,  II,  84,  2G1. 

against  codling  moth,  good  results  from  uso  of, 

IV,  in7,  204,  288,  409. 
spraying  with,  \,  73. 
fungicide  properties  of,  corr.,  VI,  3415. 
Arsenito  of  ammonia,  as  insecticide,  V,  73;  VI,  118. 
of  potash,  as  an  insecticide,  VI,  118. 
of  soda,  as  an  insecticide,  VI,  119. 
Arsenites,  analysis  of  apples  sprayed  with,  ref,  \,  1. 
susceptibility  of  different  tiees  to,  II,  260;  IV, 

40.  1 

as  insecticides,  ref.,  IV,  2,  284;  art.,  VI,  llo-121; 

VI,  211.  I 

historic  notes  on,  IV,  G2;  VI,  115.  | 

chemical  tests  of,  rev.,  IV,  88. 
vs.  bees,  art.,  V,  121-123;  VII,  132-134. 
composition  and  properties  of,  VI,  116. 
methods  of  applying  to  cotton  insects,  VI,  167, 
168. 
Arseniureted  hydrogen  gas  as  an  insecticide,  VI,  119. 
Arthropoda,  compound  eyes  of,  II,  293. 
the  relationship  of,  rev..  Ill,  310. 
African,  ref.,  V,  134. 
Artipus  floridanus,  injuring  limes,  I,  357. 

injuring  grape  leaves,  VII,  387. 
Arzama  obliquata,  in  Ohio  bulletin,  II,  200. 
mode  of  swimming,  m.,  Ill,  322. 
Telenomus  arzaraai  bred  from  eggs  of,  IV, 
123. 
Asaphes  decoloratus,  life  history  of,  ref.,  IV,  231. 
Ash  borer,  remedies  against,  ref.,  V,  6. 
Asopia  costalis.     {See  Pyralis  fiirinalis.) 
Asparagus  beetle,  southward  spread  of,  I,  29. 
enemies  of,  I,  61;  II,  234. 
tobacco  stems  against,  I,  110. 
in  New  Hampshire,  IV,  401. 
kerosene  emulsion  against,  m.,  V,  73. 
at  Rochester,  New  York,  ni.,  V,  99. 

[See  also  Crioceris  asparagi.) 
twelve-spotted,  in  Maryland,  IV,  395. 
in  New  Jersey,  VI,  191. 
(See  also  Crioceris  12-punctata.) 
Aspathinus  ovatus,  reported  from  Florida,  IV,  229. 
Aspidiotii)hagus  (Coccophagus)  citrinus  (MS.),  bred 
from  San  Jose  scale,  III,  487;  VII,  290. 
citrinus  n.  sp.,  descr.,  VI,  229,  230. 

parasite  of  Diaspis  bromelia-,  VI,  231. 
Aspidiotus  ancylus,  host  of  Coccophagus  aurantii,     j 
VI,  231. 

in  New  Mexico,  YU,  210. 
articulatus,  article  on,  IV,  380-382. 

food  plants  of,  V,  121,159,160,245,246;  VI 

50, 103. 
distribution  of,  VI,  100,  103. 
aurantii,  resin  wash  against,  I,  230 ;  II,  92. 
origin  of,  II,  312. 
in  California,  II,  367  ;  III,  168. 
gas  treatment  against.  III,  182. 
in  Australia,  ref.  III,  353;  VI,  59. 
from  Tahiti,  IV,  213. 
on  Areca  catechu,  V,  159. 


Aspidiotus  aurantii,  parasites  of,  V,  207;  VII,  227, 
234. 

on  lignum-vit!B,  V,  245. 

introduced  from  Australia,  Y,  281. 

on  limes,  Montserrat,  VI,  50. 

distribution  of,  VI,  101. 

losing  its  destructiveness,  VI,  140. 
{See  uho  Red  scale.) 
bicarinatus,  larva  of  a  liroacodid  moth,  III,  349. 
budleiii?,  in  ,\.ntigua,  VI,  50. 
camellia",  in  California,  ref,  VI,  27. 
ceratoriiv,  in  Italy,  ref.,  VI,  48. 
citricola,  distribution  of,  Y,  203. 

host  of  Signiphora  flavopalliata,  VI,  223. 
citrinus,  attempt  to  colonize  Orcuschalybeusou, 
V,  252. 

introduced  from  Japan,  V,  281. 

variety  of  A.  aurantii,  VI,  228. 
cydonift>,  host  of  Signiphora  occidentalis,    VI, 

234. 
conchiformis,  synonymy  of.  III,  89. 
dictyospermi,  ou  Cycas  (?),  ni.,  VI,  lol. 
ficuB,  in  California,  II,  2'.3;  III,  23. 

in  Jamaica,  m.,  IV,  157. 

food  plants  of,  V,  121,159, 160, 246  ;  VI,  101, 
103. 

distribution  of,  VI,  101,103. 

in  New  Mexico,  VII,  210. 

in  Texas,  VII,  279. 

in  a  northern  greenhouse,  VII,  360. 
flavescens,  on  tea  plant,  in  Ceylon,  II,  193. 
furfurus.     {See  Chionaspis  furfurus  ;  also  Scurfy 

bark-louse.) 
gloverii,not  attacked  by  Bryobiapraten8i8,III, 48. 
gossypii=Aleyrodes  gossypii,  VII,  323. 
hydrocyanic  acid  gas  against,  I,  286. 
bowardi,  in  Illinois,  VII,  3C0. 
juglandis,  synonymy  of.  III,  89. 
juglans-regiiv,  on  pear,  VI,  328. 

in  New  Mexico,  VII,  211. 
in  Klee's  book,  I,  299. 
lauri,  on  olive,  in  Chile,  I,  154. 
limoni,  from  Sandwich  IslandS;  m.,  IV,  218. 
n.  sp.,  in  Trinidad,  m  ,  IV,  214. 
n.  sp.,  on  Chilopsis  saligna,  ref.,  V,  65. 
n.  sp.,  on  Mangifera  indica,  V,  160. 
nerii,  in  Chile,  I,  154. 

infesting  ivy,  II,  252. 

in  Australia,  ref.,  IV,  347;  VI,  29,  59. 

possibly  \.  hedera?,  A'l,  327. 
palmre,  seems  confined  to  cocoanut,  m.,  IV,  382. 

on  Musa,  V,  245. 
perniciosus,  in  California,  ref,  I,  299;  III,  169; 
ref.,  VI,  27. 

origin  of,  II,  312. 

on  apple  and  pear,  III,  68. 

parasites  bred  from.  III,  487. 

remedies  against,  IV,  83;  V,  280. 

Chilocorus  bivulnerus  against,  V,  53. 

Scymnus  lophanth«  preying  on,  V,  128. 

appearance  in  Australia,  ref,  V,  214. 

attempt  to  introduce  other  insects  to  destroy, 
V,  251. 

articles  on,  VI,  286,  360;  VII,  153-163,  163- 
167. 

in  Idaho,  VII,  202. 

in  New  Mexico,  VII,  209. 
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Aspidiotus  pemiciosiis,  in  Arizona,  VII,  359. 
on  loquat,  VII,  3G0. 
suppression  of,  in  Virginia,  VI,  324. 
(See  also  San  JoSe  scale.) 
personatus,  ou  olive,  mm.,  V,  121. 

food  plants  of,  V,  159,  160,  245,  246. 
in  Antigua,  VI,  50. 
distriljution  of,  \1,  100,  103. 
pini,  host  of  Coccophagus  aurantii,  VI,  231. 
punica;,  in  Dominica,  VI,  50. 

distribution  of,  VI,  101. 
rapax,  supposed  parasite  of.  III,  487. 

from  Sandwich  Islands,  mm.,  IV,  218. 
a  general  feeder,  mm.,  IV,  .382. 
on  peach,  IV,  399. 

appearance  in  Australia,  ref.,  \,  214. 
represented  in  Trinidad,  VI,  196. 
roste,  in  Chile,  1,  154. 
rossi,  injuring  olive,  II,  336. 

Orcus  spp.  preying  on,  IV,  289. 
eacchari,  apparently  endemic  in  Jamaica,  VI,  103. 
Bp.,  injuring  tea  plant,  I,  293. 
sp.,  on  cranberry,  II,  33T. 

Bp.,  parasitized  by  Polygnotus  striaticeps,  IV,125. 
ep.,  near  ficus,  from  Sandwich  Islands,  mm.,  IV, 

218. 
sp.,  on  Areca  rubra  in  Antigua,  VI,  50. 
Bpecies  observed  in  Jamaica,  IV,  333. 
tenobricosus,  scarcity  of,  in  1893,  VI,  140. 
thea?,  on  tea  plant  in  Ceylon,  II,  193. 
transparens,  on  tea  plant  in  Ceylon,  II,  193. 
uvie,  parasites  of,  II,  253;  III,  72;  art.,  VII,  5-8. 

resin  wash  against,  VII,  53. 
zonatus,  preyed  \ipon  by  tits,  VII,  428. 
Aspidisca   splendoriferella,    parasitized    by    Mirax 
aspidisca^.  III,  15. 

Elasmus  bred  from,  IV,  254. 
Aspila  virescens,  synonymy  of,  I,  229. 
Aspongopus  n.  sp.,  injuring  the  orange,  II,  336. 

sp.=  Oncoscelsis  sulciveutris,  m.,  V,  1. 
Association  of  Economic  Entomologists,  proceedings, 
of  second  annual  meeting  of.  III,  180-285. 
of  third  annual  meeting  of,  IV,  4-73. 
of  fourth  annual  meeting,  V,  07-131. 
of  fifth  annual  meeting  of,  VI,  01-205. 
of  sixth  annual  meeting  of,  VII,  55-215. 
Astata,  monograiih  of  genus,  ref.,  V,  149. 
Astatopti'ryx,  peculiarity  of  wings  and  eyes  of,  II  ,57. 
Asterodiaspis  pustulans,  in  Leeward  Islands,  VI,  51. 
quercicola,  preferring  Auieric.an    to    European 
oaks,  II,  41. 

experiments  against,  VII,  120. 
fed  upon  by  tits,  VII,  428. 
Asterolecanium  pustulans,  distribution  of,  VI,  103. 

represented  in  Trinidad,  VI,  19('). 
Astonia  iiarasiticum,syu.  of  Trombidinm  muscarum, 

111.340. 
Astomrlla  llndonii,  reared  from  spiiler.  11.288. 
Atymna,  food  habits  of  species,  V,  92. 
Atypus,habit8of,  I,1G2. 

Atwnius  gracilis,  in  United  States  and  Chile,  1, 119. 
Ateleneura  spuria,  parasitic  in  Typhlocyba,  II,  271. 

velutina,  syn.  of  spuria,  11,  271. 
Ateleopterus  tarsalis,  parasite   of   Silvanus  surina- 

mensis,  VI,  225. 
Athcrix  sp.,  eggs  of,  II,  386. 
Athysanus  exitiosa,  in  grass,  mm.,  IV,  197. 


Athysaniis  niaritimus,  Dryinus  pedestris  parasitic  on, 
II,  271. 
sp.,  in  grass,  m.,  IV,  197. 
Attidie,  the  Peckhams'  work  on,  1, 167. 

distribution  of,  mm.,  IV,  229. 
Atkinson,  E.  T.,  obituary  of,  1 1 1, 303. 
Atomaria  linearis,  in  England,  m.,  V,  296. 
Atomosia  puella,  in  cotton  fields,  VII,  326. 

nifiijes  in  cotton  fields,  VII,  326. 
Atropos,  affinities  of,  IV,  188, 189. 

divinatoria  (?),  attacking  drugs,  VII,  32. 
pulsatorius, ticking  of,  \,  CO. 

in  Pennsylvania,  exaggerated  accounts  of, 
VI,  48. 
sp.,  in  nuts,  VI,  222. 
Atta  sexdens,  injuring  cocoa  plantations,  VI,  197. 
Attacus  cecrojiia,  winter  appearance,  I,  292. 

abundance  of,  in  Nebraska  and  Dakota,  II, 

28,  29. 
breeding  for  silk  gut,  V,  48. 
cynthia.     {See  Samia  cynthia.) 
Uiiia.     (.See  Aitias  luna.) 
ricini,  parasitized  by  Trycolypa,  II,  204. 
silkworm  of  India,  ref.,  11,388. 
Attagenus  i)iceus  (megatoma),  said  to  destroy  Ephes- 
tia,II,  278. 

feather-felting  by,  11,318;  IV,  404, 
in  cabinets,  111,34. 
injuring  carpets,  III,  65,  GO. 
in  houses.  Ill,  170. 
abundant  in  Illinois,  IV,  345. 
in  New  York,  ref.,  VI,  283. 
in  Ohio,  VII,  207. 
Attelabus  dentipes  (?),  on  Eucalyptus,  ref.,  VI,  274. 
Aulacaspis  boisduvalii,  distribution  of,  VI,  1II3. 

rosa",  on  i>ear,  A'l,  290. 
Aulacizes  irrorata,  possibly  feeding  on  grass,  IV,  197, 
feeding  on  cotton,  VII,  323. 
n.  sp.  (?),  on  orange,  I,  52. 
Aulacostethus,  monograph  of,  ref.,  II,  387. 
Aulacus,  monograph  of,  ref.,  II,  387. 
Aulocara  elliottii,  in  New  Mexico,  VI,  30. 

scudderi,  in  New  Jlexico,  VI,  30. 
Aulacophora  abdominalis,  affecting  Cucui  bitaceit-  in 
India,  II,  264. 
hilaris,  in  Australia,  ref.,  V,  214. 
))unrtata,  in  Australia,  III,  76. 
Australia,  Koebele's  trip  to,  IV,  163. 

and  Tasmania,  injurious  and  beneficial  insects 
of,  art.,  I,  361-364. 
Australian  butterflies,  OllifTs  work  on,  I,  383. 

enemies  of  red  and  black  scales,  art.,  V,  41-4.3. 
iniport'itions,  status  of,  VI,  24. 
ladybird  rs.  Lestophonus,  I,  377. 

life  history  and  increase  in  California,   II, 

70-74. 
spread  in  California,  II,  112. 
in  New  Zealand,  II,  146. 
in  the  East,  VII,  .364. 
in  California,  VII,  48. 
Scymuus,  established  and  described  in  Califor- 
nia, art.,  V,  127-128. 
sugar-cane  insects,  note,  VI,  55. 
Axinia  spinifrons,  from  Brazil,  II,  365. 

zabriskiei  n.  sp.,  descr.  and  habits,  II,  365. 
Aximina>,  relations  of,  II,  365. 
Azalea  scale,  indigenous  (?),  VII,  52. 
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Baccha  fascipennis,  enemy  of  Pseudococcus  ncerlB, 
m.,  VII,  239. 
larval  luibits  of,  I,  5. 
Bacon  beetle,  in  New  York  report,  ref.,  Ill,  252. 
Bacteria,  normal  to  digestive  organs  of  llemiptera, 
rev.,  lY,  235. 
attacking  pai-snip  webworm,  m.,  V,  108. 
Bacterial  cultures,  against  insects,  experiment  with, 
III,  465. 
diseases,  of  insects,  mm..  Ill,  259  ;  \,  70. 
of  Pieris,  III,  ;;.33. 
of  chinch  bug,  o.xtr.,  l\,  88. 
of  corn  root-worm,  ref.,  IV,  293. 
Bfeus  americanus  n.  sp.,  descr.,  II,  270. 
parasite  of  spider's  eggs,  II,  359. 
clavatus,  note  on,  II,  359. 
seminulum,  in  Europe,  II,  271. 
Bagworm,  Abbott's,  damage  b.v,  VII,  270. 
London  purple  against,  I,  193. 
on  tea,  in  India,  II,  62. 
in  New  York  City,  IV,  60;  VII,  135. 
injurious  in  Kansas,  Y,  116. 
parasites  of,  \1,  l:;2  ;  VII,  280. 

(See  also  Thyridopteryx  cphemerasformiB.) 
Bagous  sellatuB,  exhibited.  III,  431. 
Bailey's  spraying  device.  III,  175. 
Balaniuus  carya;,  habits  of,  IV,  93. 

caryatrypes  =  jirobocideus,  IV,  93. 
nasicu.s,  in  granulated  sugar,  I,  253. 
baliitsof,  IV,  93, 130. 
jiaruisitized  by  Trichacis  rufipes,  IV,  125. 
obtu^<u3,  on  hazelnuts,  m.,  I V,  130, 131. 
popular  names  proposed  for  sjjecies,  IV,  130. 
probocideus,  habits  of,  IV,  93, 131. 
quercus,  habits  of,  IV,  93,  m.,  130  ;  VI,  319. 
rectus,  habits  of,  IV,  93, 130. 

(in   "  Can.  Ent. "  Vol,  III,   pp.  137-8)  =  B. 
uniforniis,  IV,  93. 
uniformis,  habits  of,  IV,  93,  m.,  130  ;  VI,  319. 
sp.,  in  acorns,  VI,  221. 
Ballard,  Mrs.  Julia  P.,  obituary,  VI,  379. 
Baltimore  oriole,  eating  Sphinx  catalpa;,  \,  350. 
Baly,  J.  S.,  obituary.  III,  3. 
Bamboo  Sinoxylon,  in  bamboo  box,  I,  57. 
Barbitistes  serricauda,  self-mutilating,  IV,  349. 
Baridius  trinotatus.     [See  Trichobaris  trinotata  and 
Potato  stalk  weevil.) 
sp.,  attacking  cabbage  in  England,  m.,  V,  296. 
Baris  coufiiiis,  breeding  in  Bidensfrondosa,  111,261. 
sp.,  bred  from  Xanthium,  mm..  Ill,  312. 
sp.,  in  cotton  blossoms,  VII,  247. 
Bark-beetle,  destructive  pine,  damage  to  forests  by, 
art.,  V,  187-189. 

spruce,  believed  to  have  been  destroyed  by 

enemies,  V,  188. 
fruit,  parasite  reared  with,  V,  250. 
Bark  borer,  juniper,  in  Nebraska,  corr.,  "\T[,38. 
Barnacle  scale,  on  persimmon,  I,  54. 

in  Louisiana,  VII,  280. 
Bark-lice,  spraying  against,  II,  276. 

chalcidid  parasites  of,  IV,  411. 
destroyed  by  a  moth,  art.,  \1,  0-10. 
and  birds,  VII,  428. 
Bark-louse,  transparent-scaled,  on  tea  plant  in  Cey- 
lon, II,  193. 


Bark-louse,  from  ants'  nests,  IV,  168. 
new,  on  orange,  V,  202. 
on  LeConte  pear,  IV,  397. 
oyster-shell,  in  Australia,  ref.,  IV,  2, 89. 
in  Tasmania,  ref.,  V,  216. 
in  Louisiana,  ref.,  VI,  2. 
introduction  and  spread  of,  VII, 333. 
scurfy,  in  New  Mexico,  ref.,  IV,  91. 
Barnard's  insect  trap,  account  of,  ref.,  I  A',  354. 
Barrel  staves,  insect  injury  to.  III,  343. 
Baryconus    cecanthi,  bred    from  eggs  of  (Ecanthus 

niveus,  IV,  124. 
Barypithes  i)ellucidu8  in  Massachusetts,  VII,  430. 
Bass,  insect  diet  of,  1, 159, 160, 101. 
Bassus  agilis,  bred  from  syrphid  puparimn.  III,  400. 
euura',  parasitic  on  Eviura  sp.?.  Ill,  460. 
niaculifrons,  parasitic  on  byrphus  sp..  Ill,  460. 
orbitalis,  parasitic  on  Syrphus  sp..  Ill,  460. 
scutellatus,  parasitic  on  Leucania  uuipuncta,  HI, 
400. 
parasite  of  Diptera,  mm.,  IV,  48. 
Bpecies  of,  para-sitic   on   Cheimatobia  brumuta, 

111,77. 
fiycophanta,  bred  from  gall  on  oak.  III,  460, 
syrphicola,     parasitic    on    syrphid    with    rose 

aphides.  III,  400. 
xanthopsis,  parasitic  on  Syrphus  sp..  Ill,  460. 
Bathy.stomus  u.  sp.,  parasitic  on  tortricid  leaf-roller, 

II,  350. 
Batrachidea  cristata,  on  cotton,  VII,  20. 
Batracopus  tibialis,  in  Chile,  ruf.,  VI.  47. 
Baumhauria,  parasite  of  Arctia,  II,  235. 
Bean  beetle,  spotted,  in  Colorado,  ref.,  IV,  355. 

(See  also  Bean  ladybird  and  Epilachna  cor- 
rupta). 
cutworm,  in  Mississippi,  II,  283. 
ladybird   (Epilachna),  in   New  Mexico,  m.,  IV, 

26,355;  VII,  210. 
leaf-beetle  iu  Southern  Ohio,  VII,  204. 
seed  weevil  in  Africa,  II,  2. 
weevil,  common  iu  California,  1,316. 
in  Canada,  1, 356. 
in  America,  11,2. 
remedy  against,  II,  2 ;  IV,  90,  302. 
in  Ohio  bull.,  ref,  II,  340. 
in  Kansas,  III,  44. 

in  Massachusetts  bull.,  ref.,  Ill,  305. 
arts.,  IV,  297  ;  V,  80,  87. 
nomenclature  and  oviposition   of,  art.,    V, 

27-33. 
".\merican,"  rev.,  V,  133. 
"common,"  at  World's  Fair,  A'l,  220. 

(See  also  Bruchus  obtectus.) 
European,  in  Windsor  beans,  VI,  220. 
red-footed   in  Sweden,  ref.,  IV,  2. 
Beaver,  parasites  and  guests  of,  I,  300 ;  m..  Ill,  350  ; 

IV,  394. 
Bedbug,  iu  Chile,  I,  154. 
life  history  of,  II,  104. 
under  bark,  HI,  21. 
supposed,  in  swamp.  III,  .3.36. 
transmitter  of  contagion,  V,  210. 
red  ants  vs.,  note,  A'l,  340. 
Bedellia  Bomnulentella,  note  on,  II,  320. 

parasitized  by  Orthopelmu  bodelli.T,  III,  \ci 
Bee,  carpenter,  hibernatioii  ox,  rein.    lA',  352 
honey,  poison  of,  I,  282. 
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Bee,  lioiiey,  in  Yucca  flowers,  I,  368. 

a  tropical,  corr.,  V,  268. 
Bees,  enemies  of,  I,  88;  IV,  .1^3. 
lioney,  abnormal,  1, 197,  20.5. 
IS.  fruit,  1,285. 

effects  of  spraying  on,  arts.,  II,  84,  123,  201;  IV, 
282;   V,  121-123;  VI,  181-182,  m.,  ISf)  ;  VII, 
132-134. 
at  South  Dakota  Station,  IV,  08. 
how  far  do  they  fly  ?    art.,  I  A',  319. 
valuable  to  fruit  and  seed  growers,  art., IV,  254- 

256. 
parasitism  of,  V,  208. 
Langdon   non-swarming  system    with,   art.,  V, 

230-235. 
article  on,  A'l,  350-360. 
Indian  species  of,  VI,  358. 
stings  of,  and  rheumatism,  I,  350;  V,  353. 
potasium  iodide  for,  ref.,  V,  02. 
serious  cases  of,  IV,  159;  V,  268. 
Bee  flies,  new  genera  and  species,  rev.,  I  A',  158. 
keeping,  in  South  Dakota,  ref.,  \,  5. 
moth,  feeding  habits  of,  HI,  312. 
Beef  meal,  infested  by  Tinea  biseliella,  VI,  270. 
Beer  casks,  damaged  by  Xyleborus  perforans,  VI, 

Beetle,  an  injurious  Hawaiian,  note,  VI,  43. 

larva?,  in  intestines  of  child,  IV,  l.")8. 
Beetles,  East  Indian,  catalogue  of,  notice,  IV,  282. 
myrmecophilous,  note  on,  V,  143. 
distribution  of  certain  im])orted,  art.,  VII,  326- 
332. 
Beet  carrion  beetle,  injuring  mangolds,  I,  '259. 
Beet-'.eaf  Pegomyia,  art.,  VII,  379-381. 
Belostuma,    probable    cause   of    stopping    railroad 
trains.  III,  478. 
americanum,  in  Ohio,  ref.,  II,  201,340. 
synonymy  of,  ref.,  VI   328. 
Belvosia,  a  study  of,  art.,  V,  238-240. 

bifasciata,   supposed    se.xes    represent    d^inct 

species,  V,  230. 
leucopyga,  characters  of,  \,  240. 
Bembecia  niarginata,  supposed  larva  of,  on  black- 
berry, IV,  29,  ref.,  232. 
Beuacus  griseus,  in  Ohio  bulletin,  ref.,  II,  201. 
at  electric  lights,  IV,  210. 
bito  of,  rem.,  IV,  352. 
synonymy  of,  ref.,  A'l,  206. 
early  appearance  of,  VI,  328. 
Benzine,  against  stored  grain  pests.  III,  334. 

insecticide  for  tea  bushes,  IV,  408. 
Beosus  (n.  sp.  ?),  Icerya  enemy,  I,  130. 
Bernurdia    liemisphsericum,    on     Chrysanthemum, 
mm.,  V,  121. 
(.sVe  ((ho  Lecanlum  hemispliaricum) 
Berne,  or  bicho  berne,  hominivorous  but,  V,  3. 
"  lieto  rouge"  of  Trinidad  =  .Iigger,  \1,  274. 
Betliylus  n.  sp.,  parasite  of  codling  moth,  II,  83. 
"  Bet.«y  bug,"  popularnameof  cornroot-worm,  VI,  2. 
Bibio  albipennis,  in  Michigan,  II,  162. 
supposed  injuries  by.  III,  479. 
fall  occurrence  of,  II,  197. 
femoratus,  in  Michigan,  II,  43. 
tristisn.  ep.,  VI,  2(i8. 
sp.,  in  Midiigan,  II,  43. 
•p.,  in  wheat  fields,  V,  116. 
Biliiouid  larvse,  found  on  snow,  IV,  336. 


Bibliography  of  economic  entomology,  II,  2. 
a  little  u.sed,  111,32. 

of  eutjinological   i)ublication8  of  State   experi- 
ment stations,  VII,  99-107. 
Bidessus  aflinis,  in  United  States  and  Chile,  1, 119. 
Bill-bug,  corn,  in  New  .lorsey,  IV,  44,  ref.,  358. 
grain,  in  wheat,  ref.,  IV,  357. 
in  Iowa,  ref,  V,  CO;  notes,  \,  112. 
Biological  review  of  Ontario,  first  issue,  VI,  332. 
Biorhiza  forticornis,  Catolaccus  sp.  from  galls  of.  A', 

343. 
Birch  Burculatri.\,    abundant  near  Ottawa  in  1892, 

A',  289. 
Birch-leaf  Bucculatrix  in  New  York,  ref.,  A'l,  283. 
Bird,  insectivorous,  attempt  to  introduce,  III,  344. 
Birds  preying  upon  walnut  caterpillar,  111,344. 
Bird  lice,  work  on,  II,  389. 

aflinltiesof,  lA',  188. 
asmutualists,  A'II,278. 
Birds,  tame,  as  insect  destroyers,  lA',  278. 
destroying  insects,  lA^,  286, 354. 
inlndia,  ref.,  IV,290. 

fruit  and  grain-eating,  in  Australia,  ref.,  VI,  60. 
Bisulphide  of  carbon  for  ants,  1, 124. 

use  of,  II,  194;  A'l,  159, 100;  art.,A'II,  108, 110. 

against  pea  weevil,  III,  359. 

against  white  grubs,  III,  483. 

against  grain  jieste,  III,  191,  333;  IV,  207;  V, 

43,257,327. 
use  of,  with  vaseline,  lA',  228. 
against  cabbage  maggot,  V,  136. 
against  gophers  and  moles,  V,  293. 
against  hen  lice,  A',  301. 
fumigation  with,  A'l,  1.^9. 
home-made  cover  for  fumigating  with, A'l  1, 
355. 
Black  ants.     {See  Auts.) 

Blackberry  borers  and  gall  makers,  art.,  lA',  27-30. 
crown  borer  =  Bembecia  marginata. 
midge  =  Lasioptcra  farinosa,  ref.,  IV,  232. 
Blackbird  i«.  boll  worm,  I,  351;  II,  47. 
destroying  the  white  grub,  II,  195. 
crow,  as  insect  destroyer,  lA',  278. 
Black  fly,  turkey  gnat  a  congener,  I,  14. 

cream,  against  mosquitoes,  etc..  Ill,  470. 
Black  scale,  not  attacked  by  A'edalia,  II,  73. 

spraying  against,  in  California,  II,  140. 
Dilophogaster  californica  a  jjarasite  of,  II, 

248. 
in  Australia,  II,  330. 
albinism  in,  II,  379. 
experiments  upon,  III,  182. 
type  of  Bernardia,  m.,  IV,  150. 
enemies  of,  m.,  IV,  103,  164,  289  ;  V,  41-43, 

55;  VI,  5. 
art  ,VI,C-10. 

Thalpochares  dubia  attacking,  A'l,  41. 
intended  introduction  of  predaceous  enemy 

of,  VI,  134. 
legal  case,  A'l,  345. 

(See  alun  Lecanium  olea>.) 
"Black  weevil."     (See  Calandra  oryza.) 
Blapstinus  brevicollis,  Icerya  enemy,  I,  130. 
Blastobasis    glandulella,   parasitized    by    Tricbacis 
rufipe-s,  IV,  125. 

acorn  moth,  A'l,  323. 
icerya;ella,  Icerya  enemy,  I,  130. 
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Blastobasis,  sp.,  preying  upon   Chionaspis,  ni.,  IV, 

2H0. 
Blastophaga,  on  fig,  II,  197. 

(leBirability  of  importing,  III,  408. 
psenes,  introducliou  of,  into  California,  IV,  94, 
art.,  128-129. 

relation  to  Smyrna  fig,  IV,  374. 
introduction  into  Australia,  ref.,  V,  63. 
Blatta  germanica.     (See  Ectobia  germauica.) 
orieiitalis.     (Sec  Periplaneta  orientalie.) 
sp.,  damaging  books,  V,  353. 
Blattariii;  of  Australia  and  New  Zealand,  VI,  43. 
Blattidiv,  ovipositiou  of,  11,  224. 

of  Indiana,  rev.,  VI,  341. 
Blepharocerid  larva^,  remarks  on.  III,  357. 
Blight,  American,  ref..  Ill,  36G. 
Blister  beetle,  black,  on  asters,  III,  416. 
Blister  beetles,  notnonclature  of,  II,  288. 

in  New  York  report,  ref..  Ill,  252. 

ou  cabbage,  IV,  77. 

in  Texas,  IV,  395. 

ou  beans,  V,  120. 

abundance  during  1892,  V,  127. 

habits  of,  Y,  260. 

apparent  cross-mating  of,  V,  261. 

western,  abundant  iu  Canada,  V,  289. 

handsome,  VI,  36. 

remedies  against,  VI,  37. 

in  New  Jersey,  VII,  196. 

(See  also  Epicauta,  Macrobasis,  etc.) 
Blissus  leucopterus,  in  Nebraska,  IV,  133. 
in  Kansas,  V,  115. 

{See  aim  Chinch  bug.) 
lilood-sucking  cone-nose,  bite  of,  1,347;  II,  106;  III, 

466  ;  IV,  273. 
Blowflies,  attacking  a  boy,  V,  265. 

Lownes's  monograph  of,  rev.,  VI,  278. 
Bluebird,  suggested  against  red  spi<ler,  IV,  278. 
Bluebottle  fly,  transmitter  of  contagion,  mm.,  V,  210. 
Blue  jay,  enemy  of  boll  worm,  V,  242 
Boatman,  Notonecta  feeding  on,  II,  201. 
Bogus  yucca  moth  =  Prodoxus  decipiens. 
Boll  worm,  in   Mississippi,   ',17,217;   11,283;  III, 
338  ;  m.,  IV,  34  ;  art.,  V,  240-243  ;  VI,  324. 
in  Texas,  1,320;  11,20,317. 
in  California,  I,  art.,  331-332, 
in  Michigan,  II,  42. 
blackbirds  destroying,  11,47. 
injuring  poppies  in  India,  II,  264. 
investigation  of.  Ill,  92. 
arsenites  against.  III,  123. 
diseases  of,  III,  197,  333:  V,  70,  242. 
in  Florida  bulletin,  ref..  Ill,  256. 
bulletins  ou,  notice  of.  III,  367;  V,  148,  218. 
injury   attributed  to,  due  to  other  insects,  m., 

IV,  17. 
in  corn,  in  New  Mexico,  ni.,  IV,  20. 
in  Nebraska,  IV,  133. 
treatment  of,  IV,  208  ;  V,  48,  80 ;  VI,  94, 154, 107, 

109. 
in  India,  ref.,  IV, 296. 
early  reference  to, art.,  IV,  326. 
article  on,  V,  240-243. 
a  Southern  species,  VI,  154. 

(See  also  Heliothis  armiger.) 
Bolototherus  bifurcus,  in  Polyporus,  III,  335. 
Bombardier  beetles,  abundance  of,  111,411. 


Bombus,  dead  from  unknown  cause,  111,87. 
species  introduced  iu  New  Z<'alan(l,  IV,  157. 
wax-producing  organs  of,  VI,  3'  0. 
borealis,  habits  of,  I,  295. 
fervidus,  habits  of,  1, 295. 
virginicus,  apparent  intoxication  of.  III,  431. 
Bombyeid,  curious  chrysalis  of,  V,  131. 
Bombycida;,  taken  by  electric  lamps  at  Poughkeepsie, 

N.  Y.,  list  of,  art.,  Ill,  322. 
Bombyliida',  new  species  of,  rev.,  IV,  158. 

parasitism  of,  VI,  202, 204. 
Bombyx  arracaliensis,  silkworm  of  India,  ref.,  II, 
388. 
cra;si,  silkworm  of  India,  ref.,  II,  383. 
mori.  crossing  with  wild  species,  1, 120. 

silk  compared  with  .\.  yama-mai,  1, 276. 
fortunatns,  parasitised  by  Trycolypa,  II  ,264. 

in  India,  rof.,  IT.  388. 
sinensis,  silkworm  of  India,  ref.,  II,  388. 
lanestris,  seven  years  iu  the  pupal  stage,  ILI,  33. 
pini,  reference  to  article.  III,  36. 
Bone  beetle,  in  Chile,  1, 154. 
Book  louse,  ticking  of,  V,  60. 
Bookworms,  ravages  of,  V,  353;  A'l,  265. 
Boijphilus,  genus  erected  for  Ixodes  bovis,  IV,  233. 

bovis,  notes  on,  V,  207. 
BoiJtettix  argentatua  in  New  Mexico,  A'l,  30. 
Boots,  Sitodrepa  panicea  damaging,  IV,  403. 
Bordeaux  mixture,  as  an  insecticide,  jtc,  III,  221, 
361,364;    IV,  2,  238,  284  ;    V,3,74;    VI,  211  ;    VII, 
124. 
Borer,  celery,  ref.,  VI,  211. 
Borers  on  blackberry,  art.,  IV,  27. 

squash,  habits  and  remedies  against,  art.,  IV,  30. 
notes  ou  a  few,  art.,  IV,  64,  67. 
in  fig  trees,  notes  on,  V,  365. 
in  British  Columbia,  ref.,  VI,  3. 
wire  netting  protection  against,  YII,  191. 
Bostrichus  dispar  =  Xylebonis  dispar,  II,  145. 
jesuita,  in  Australia,  ref.,  IV,  294. 
(Tomicus)    typographus,     destroyed    by    Tillus 
(Clerus)  formicarius,  YI,  125. 
Bot,  or  bot-fly,  emasculating,  art.,  I,  214-216  ;  note, 
VI,  46. 
infesting  hogs,  111,161,401. 
infesting  man,  art.,  1, 76-80 ;  IV,  275,  .309, 310 ;  Y, 

2,  58, 205,  206. 
is  it  preyed  upon  by  the  English  sparrow  ?  V,  342. 
of  cat,  ref.,  V,  06;  VI,  .327. 

of  horse,  11,175  ;  ref.,  111,366;  ref.,IY,308;-V,5. 
of  ox,  II,  150  ;  ref..  Ill,  4,  5,  25,  432  ;  V,  5,  137. 
of  rabbit  (supposed).  III,  21  ;  V,  137,  138,  317, 
360. 

(See  alsu  Ox  bot,  etc.) 
Botis  barveyana  on  greenhouse  plants,  II,  277. 

penitalis,  parasitized  by  Bracon  xanthostigma, 
II,  349. 
Bottle  bees  =  Melipona,  YI,  360. 
Box-elder  bug,  iu  Utah,  I,  325. 

in  Nebraska,  ref.,  I,  325;  II,  258. 
in  Kansas,  III,  72. 

attacking  fruit  in  Washington,  IV,  273. 
a  household  pest,  IV,  4^0. 
plant-louse,  in  Nebraska  report,  ref.,  II,  258. 
leaf- roller,  in  Colorado,  IV,  355. 
Brachinus  sp.,  abundance  of.  III,  411. 
Bracon  agrili,  parasitic  on  Agrilus  fulgens,  II,  348. 
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Bracon  agrili,  parasitic  on  Neoclytus  erythrocepha- 
lus,  IV,  257. 
analcidis,  parasitic  on  Tvlodernia  fragariw,  II, 

349. 
aiitboDomi,  parasite  of  Anthouomus  signatus,  V, 

182 
n.  sp.,  descr.,  I,  185. 
arizonensis,  parasitic  on  Andricus  coxii,  II,  348. 
atriceps,  parasitic  on  Laverna  sp.  (?),  II,  348. 
belfragei,  parasitic  on  LixusscrobicoUis,  IV,  256. 
brevicornis,  ref.,  VI,  44. 
bucculatricis,  parasitic  on  Bucculatrix  n  sp.,  II, 

349. 
californicus,  reared   from  cecidomyiid  gall,  II, 

349. 
cetidomyia',  reared  from  cecidomyiid  gall,  II,  348. 
cookii.  parasitic  on  leaf-miner,  II,  349. 
diastata;,  parasitic  on  Diastata  n.  sp.,  II,  348. 
eurygaster,  parasitic  on  longicorii  larva,  IV,  257. 
bred   from  quince  infested   by   Elaphidion 
villosum.  A',  248. 
erytbrogasler,  roared  from  hickory  infested  with 

Cyllenc  picta,  V,  248. 
euurjv,  reared  from  Eiuira  galls,  II,  349. 
gastroidea;,  parasitic  on  Gastroidea  cyanea,  II, 

348. 
gelechia-,  hosts  of,  II,  349. 
gracillaria;,  parasitic  on  Gracillaria  desmodiella, 

11,349. 
(Hadrobracon)hebetor  (incorrectly  cited  as  "hon- 

estor"),  parasite  of  Plodiainterpunctella,  VII, 

428. 
juglandis,  parasitic  on  tineid  (?),  II,  349. 
junci,  parasitic  on  Coleophora  {?),  II,  349. 
jucicola,  parasitic  on  Coleophora  cespiticella,  II. 
lixi,  parasitic  on  Lixiis  scrobicollis  (?),  IV,  257. 
mavoritus,  hosts  of,  IV,  25G. 
n.  sp.,  parasitic  on  ^Egeria  exitiosa,  II,  348. 
n.  sp.,  parasitic  on  AgrilusruficoUis,  lU,  20. 
n.  sp.,  parasitic  on  Clisiocampaconstricta,  II,  349. 
n.  sp.,  parasitic  ou  Gelechia  roseosuffusella,  II 

349. 
n.  sp.,  parasitic  on  Proteoteras  wsculana,  II,  349 
n.  sp.,  parasitic  on  Rhyssematus  lineaticollis,  II, 

350. 
n.  sp.,  parasitic  on  Sraicronyx  tychioides,  II,  350. 
n.  sp.,  parasitic  on  Trypeta  gibba,  II,    49. 
nigripectus,  reared  from  iEgeria  exitiosa,  II,  83, 

348. 
notaticeps,  parasitic  on  tineid  loaf-skeletonizer, 

II,  349. 
pectinator ',  parasite  of  Sapenhi  vestita,  II,  348. 
pectinator,  hosts  of,  IV,  257. 
phycidis, parasitic  on  Phycis  indiginella,  11,348. 
pissodis,  parasitic  on  Pissodes  strobi,  II,  348. 
pomifoliella,  parasitic  on  Bucculatrix  i>omifoli- 

ella,  II,  349. 
simplex,  hosts  of,  II,  348  ;  IV,  2.56  ;  V,  248. 
Bolidaginis,  parasitic   on  Gelechia  gallresolida- 

ginis,  11,348. 
sp.,  infesting  Rhyssematus  lineaticollis,  II,  112. 
sp.  ?,  parasitic  on  Platynota  flavedana,  II,  348. 
sp.,  bred  from  Tylodcrnia  foveolatum,  III,  81. 
Bp.,  reared  from  Hylesinus  aculcatus,  IV,  66. 
sp.,  bred  from  Saperda  coucolor  galls,  IV,  06. 
Bp.,bred  from  Tychius  s?misquamosu3,V,  141. 
sp.,  bred  from  Aphis  rumicis,  mm.,  V,  141. 


Bracon,  sp.,  bred  from  Thalpochares  cocciphaga,  V, 
141.  mm.,  207. 
trifolii,  parasitic  on  Coleophora  sp.  (?),  II,. 349. 
tortricicola,  parasitic  on  tortricid  in  seeds  of  .\m- 

brosiatrifida,  11,349. 
vernonia>,  parasitic  on  hosts  of,  11,349. 
vernoniaicola,  parasitic  ou  dipteron  in  seeds  of 

Vernonia,  11,349. 
xanthouotus,  bred  from  phalwnid,  II,  349. 
xanthostigmus,  hosts  of,  11,349;  IV,  257. 
Brifconid.-v,  bred   parasitic,   art.,  II,   348-353;    III, 
15-18,  .57-01 ;  art..  IV,  25G--.i59. 
characteristic  cocoons  of,  IV,  377. 
species  reared  from  Coleoptera,  V,  248. 
Bracbyacanthaursina  in  Trinidad,  VI,  197. 
Brachyderes,  Hyalomyia  a  parasite  of,  II,  234. 
Brachyga'iter,  monogra|)li  of,  ref  ,11,  387. 
Brachyopa,  larval  habits  of,  I,  5. 
Bracliy palpus,  larval  habits  of,  I,  5. 
Brachypeplus  binotatus,  ref.,  A'l,  55. 
Brachys  a>ruginosa,    Lithocolletis  sp.,    referred   to, 

II,  77. 
Bracbyscelidre,  review  of  paper  ou,  V,  300. 
Bran  and  Paris  green  against  cutworms,  VI,  376. 
Bran-arsenic  mash  against  cutworms,  VII,  191,198. 
Brassy  flea-beetle,  injuring  corn.  III,  336. 
Brathinus  californicus  n.  sp.,  ref.,  V,  287. 

synoptic  table  of,  ref.,  V,  287. 
British   Columbia,    Dept.    Agriculture  of,  report  by, 
rev.,V,  OC;  VI,  3. 
entomological  circular,  I,  151. 
Museum,  Margarodes  in,  I,  25. 
Brochymena  aiinulata,  on  apple,  note,  VII,  47,280. 

obscura  in  Xew  Mexico,  VII,  211. 
Bronzy  cutworm,  in  Missouri,  I,  57. 
in  Dakota,  I,  317. 
migrating  in  winter.  III,  409. 
on  snow,  ref.,  IV,  336. 
Brown  scale  on  peaches,  in  Australia,  ref..  Ill,  435. 
Brown's  insect  exterminator,  notice,  V,  304. 
Bruchidie,  in  foreign  exhibits,  \l,  220. 
Bruchophagus  sp.,  on  cotton,  VII,  245. 
Bruchus  alboscutellatns,  on  Luilwigia   alternifolia, 
\,  165. 
amicus,  on  Parkin.soui.a,  V,  105. 
aureolus,  on  Astragalus,  \,  IGG. 
bisiguatu<,  food  plant  and  parasite  of,  V,  280. 
bivulneratus,  on  Cassia  marilandica,  V,  165. 
chinensis  (soutoUaris),  heat  evolved  by  work  of, 
I,  59;  IV,  160. 
in  United  States  and  Chile,  I,  119. 
parasite  of,  mm.,  IV,  49. 
in  beans,  \,  32,  165. 
at  World's  Fair,  VI,  220,  223. 
scutellaris  =  B.  chinensis,  A'II,419. 
crueutatus,  on  Parkinsonia,  V,  165. 
desertorum,  food  plants  of,  A',  166. 
discoideus,  on  Ipomn-a,  A',  105,  106. 
exiguus,  on  Amorpha  fruticosa,  \,  166. 

Eupelnius  cyaniceps  reared  with,  A',  250. 
faV>«!  =  B.  obtoctus,  A',  27. 

fratercuhis,  infesting  Hedysamm  boreale.  A',  165. 
hibisci,  on  Hibiscus,  V,  165. 
lentis,  at  AVorld's  Fair,  A'l,  220. 
longicollis,  on  Oanavalbia,  V,  166. 
leucosomus,  on  Ipomcea,  V,  166. 
ob.soletus  (Econ.  lit.)  =  B.  obtectus,  art..  A",  27- 
33;  VII,  419. 
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Bnaliiis  olwuletus  (true),  habits  uf,  V,  3(1. 
olite(tusitabre\  in  Califoruia,  I,  31t'>. 

(subarmatus)  (?),  damaging  beans  in  Africa, 
II,  2. 

(obsoU'tUM),  in  Colorado,  II,  :{32. 

(ol)soletus),  in  Ohio,,II,  340. 

(obsoletus),  in  Kansas,  III,  44. 

(faba'),avt.,  IV,  299. 

(fabfv),  description  of  larva\  I V,  :i(K). 

article  on,  V,  27-33. 

the  propter  name  for  beau  weevil,  V,  31, 133. 

bred  from  beans,  m.,  V,  165. 

at  World's  Fair,  VI,  220. 
{See  also  Bean  weevil.) 
pi8i  =  iusorum,  VII,  419. 
pisonim  (pisi),  arts.,  IV,  297,392. 

in  Colorado,  ref.,  IV,  355. 

compared  with  C.  obtcctus,  \,  32, 80. 

bred  from  peas,  m.,  V.,  165. 

first  larval  stage  of,  V,  204. 

disappearance  from  Sturgeon  Bay,  Wiscon- 
sin, VI,  38. 

at  World's  Fair,  VI,  220. 
(See also  Pea  weevil.) 
prosopis,  on  Prosopisand  Strombocarpus,  V,  166. 
protractus,  on  Prosof    juliflora,  \,  165. 
pruininiis,  onironwood,  V,  165,166. 
quadrimaculatus,  in   beans,  etc.,  V,  32,  165;  VI, 
220. 

in  cotton  blossoms,  VII,  247. 
rufimanus,  injurious  in  Sweden,  ref.,  IV,  2. 

bred  from  peas,  V,  165. 

at  World's  Fair,  VI,  220. 
schrankia',  on  Schrankia  uiiciuata,  V,  165. 
n.  sp.,  on  Prcisopis  jiubescens,  V,  165. 
sp.,  North  American,  food  plants  of,  art.,  V,  165- 


sp.,  in  exhibits  at  World's  Fair,  VI,  220. 
ulkei,  on  Parkinsouia,  V,  165. 
uniformis,   ou   Prosopis  and  Stronibocarpus,  V, 
166. 
Bryobia  pallida,  infesting  meadows,  I,  277. 

synonym  of  B.  pratensis,  descr.,  Ill,  52. 
pratcnsis,  infesting  meadows,  I,  277. 
in  houses,  II,  279;  III,  23. 
article  on,  III,  45-52. 
on  clover  in  Iowa,  ref.,  IV,  87. 
in  New  Mexico,  VII,  211. 
Bp.,  in  dwellings,  art.,  I,  277-279. 
sp.,  in  New  Zealand  on  apple,  I,  325. 
speciosa,  on  apple,  in  Australia,  I,  363. 
Bucculatrix  canadensisella,  on  birches,  art.,  V,  14-16. 
in  Canada,  m.,  \,  289. 
in  New  York,  VI,  283. 
n.  sp.,  parasitiEed  by  Bracon  bucculatricis  and 

pomifoliella;,  II,  349. 
pomifoliella,  in  Cornell  bulletin,  ref.,  Ill,  308. 
sp.,  i)arasiti7.ed  by  Exochusevectus,III,461. 
sp.,  parasitized  by  Hemiteles  bucculatricis,  III, 

153. 
sp.,   parasitized   by    Hemiteles   variegatus.  III, 

152. 
sp.,  parasitized  by  Pegolochus  bucculatricis,  III, 

154. 
sp.,  parasitized  by  Stibeutes  pettitii.  III,  154. 
Buckwheat  remedy  for  cutworms,  I,  15. 
Bud  curculio,  in  Tasmania,  ref.,  V,  216. 


Bud  moth,   eye-spotted,    in   Canada,   ref.,    IV,  227; 

V,  1,  62. 

in  Massachusetts  bulletin,  ref.,  Ill,  305,  366. 

(or  worm),  spraying  against,  rem.,  V,  123, 
293  ;  VI,  184. 

rev.  of  bulletin  on,  V,  293. 

in  Nova  Scotia,  VI,  333. 

introdu  ed  in  Idaho,  VII,  202. 
(See  also  Tnietocera  ocellana.) 
Bud  worm,  apple.    (See  Eccopsis  malana.) 

injuring  tobacco,  ref.,  IV,  287. 

local  name  for  boll  worm  on  com,  VI,  168, 
"  Buffalo  bug,"Otiorhyncliusovatus suspected  to  leed 

on,  V,  46. 
Buffalo  fish,  insect  diet  of,  I,  159,  160. 
BufTalo  fly,  popular  name  of  horn  11  v,  VI,  52. 
Butfalo  gnat,  of  southwest,  I,  14. 

application  for  bite  of,  I, 15,  143,  313.         / 

attacking  man,  I,  60. 

earliest  American  account  of,  I,  224. 

injury  by,  II,  2  ;  IV,  406. 

report  of  trip  to  investigate,  II,  7-11. 

effects  of  open  winter  on,  II,  261. 

in  South,  III,  451,  454  ;  IV,  143  ;  VII,  426. 

new  species  of,  V,  61. 

popular  name  of  horn  tly,  VI,  52. 

in  New  Mexico,  VII,  211. 
Buffalo  moth,  natural  history  of,  II,  127. 

ladybirds  mistaken  for,  V,  49. 

(See  also  Carpet  beetle  and   .\iithrenna 
scrophularia;.) 
BufTalo  tree-hopper,  spraying  against.  III,  5. 
article  on,  VII,  8-14. 

(See  also  Ceresa  bnbalus.) 
Bufonidic,  dipterous  larva;  infesting,  V,  209. 
Bug,  an  interesting  aquatic,  art.,  lA',  198-200. 
Bugs,  true,  of  Tennessee,  rev..  IV,  224. 
"Bugonia,"  so-called,  ref.,  VI,  350. 
Buhach,  sale  of,  I,  168. 

"Bull  heads,"  caused  by  Gortyna  immanis,  V,  125. 
Bulimus  decollatus,  injurious  in  Bermuda,  V,  269. 
Bumblebee,  introduced  in  New  Zealand,   IV,  157; 

VI,  50,  133. 

and  the  production  of  clover  seed,  IV,  334. 
Buprestid  ou  strawberry,  V,  17,  18. 
Buprestis  striata,  eating  through  clothes,  II,  369. 

iiltramarina,  on  pitch  pine,  I,  343. 
Burmeister,  Hermann,  obituary  of,  V,  211. 
Butalis  albilineata  n.  sp.,  descr.,  I,  116. 

albipennella,  Wlsm.'s  revision,  I,  113. 

aterrimella  n.  sp.,  descr.,  I,  115. 

basilaris,  WIsm.'s  revision,  1,114. 

brevistriga,  WIsm.'s  revision,  I,  114. 

dorsipallidella,  WIsm.'s  revision,  I,  114. 

tlabella,  WIsm.'s  revision,  I,  113. 

flavifrontella,  WIsm.'s  revision,  1,  114. 

immaculatella,  WIsm.'s  revision,  I,  114. 

impositella,  WIsm.'s  revision,  I,  113. 

matutella,  WIsm.'s  revision,  I,  114, 

ochristriata  n.sp.,  descr.,  I,  115. 

perspicillella  n.  sp.,  descr.,  I,  114. 

suffusa  n.  sp.,  descr.,  I,  114. 

trivinctella,  WIsm.'s  revisiou,  1,114. 

WIsm.'s  revision  of  genus,  I,  113-117. 
Buteo  swainsoni  feeding  ou  Anabrus,  VII,  275. 
Butterflies,  dimorphism  in.  III,  296. 

carnivorous,  note  on.  III,  482. 
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Butterflies,  migratory  movements  of,  rem.,  IV,  230  ; 
VII,  357. 

remarkable  enemy  of,  IV,  283. 

iinusiial  abuiid.ince  of  larv«  of,  V,  207. 

important  pai)er  on,  rev.,  V,  275. 
I'.uttcrfly,  one  erroneously  reported  as  having  sold 
forSl,500,  ref.,  IV,  226. 

liunters,  in  tlie  Caribbeeg,  VII,  270. 
Burbot,  insect  diet  of,  I,  159. 
Buigess,  Edward,  obituary  of,  III,  490. 
Butternut  Tingis,  on  quince,  II,  48. 
"Buttoning,"  evidently  due  to  Tlirips,  V,  12G,  127. 
Byturus  tomentosus,  on  raspberry   in  England,  m., 
IV,  38. 

unicolor,  on  Geum  rivale  or  album,  VII,  204. 


C. 


Cabbage  aphis.    {See  Aphis  brassicw.) 

bug,  harlequin,  in  New  Mexico,  II,  115. 

remedies  against.  III,  127;  rem,  IV,  33  ;  V, 

64,  81. 
in  Mississippi,  III,  460;  mm.,  IV,  34. 
paper  on,  ref.,  \,  117. 
parasites  of,  V,  138. 

on  alkali  mustard  in  Oklahoma,  VII,  279. 
butterfly,  in  Mississippi,  I,  IT,  217,  III,  337. 
in  Colorado,  I,  382. 
in  Michigan,  II,  42. 
in  Florida  bulletin,  ref.,  Ill,  256. 
in  Massachusetts  bulletin.  III,  365. 
Sarcophagasp., bred  from,  V,  23. 
imported  chipping  sparrow  destroying,  V, 
266  ;  ref.,  148. 
caterpillar,  remedy  against,  mm.,  IV,  13. 

(See  also  Pieris  rapa>,  P.  oleracea,  etc.) 
cutworm,  in  Ohio,  ref.,  IV,  2. 
fly,  in  England,  m..  A',  293. 
moth,  diamond-back,  iu  Australia,  ref.,V,  214; 

ref.,  VI,  59. 
Pionea,  plusia,  and  plutella.   {See  Piouea,  Plusia, 
and  Plutella.) 

late  planting  a  remedy  against,  IV,  13. 
plant-louse,  in  Mississippi,  T,  217,  II,  283. 

soapsuds  against,  ref.,  V,  5,  62. 
root  maggot,  experiments  on,  I,  15,  II,  86. 
in  Canada,  ref..  Ill,  247,  359;  V,  62. 
Aleochara  larvre  said  to  breed  in,  m., 

IV,  27. 
carbon  bisulphide  against,  V,  136. 
hellebore  against,  ni.,  V,  74;  VI,  96. 
stem  weevil,  iu  England,  m.,  V,  296. 
worm,  remedies  against,  1,27;  III,  31,  259,  260, 
483;  V,  62, 73,  81,  94, 99. 
in  Ohio,  1, 319;  IV,  2. 
Apauteles  parasite,  in  Europe,  II,  211. 
dis.iise  of,  111,409. 
green,  in  Nebraska,  V,  195. 
in  Colorado,  ref.,  VI,  4. 
preservation  of  parasites  of,  VI,  132. 
Cabinet  beetles,  unusual  experience  with,  VI,  336. 
Cacao  bug,  of  Java,  rev.,  VI,  339. 
Caca'cia  argyrospila,  injuring  roses,  III,  19. 
iu  Colorado,  ref.,  IV,  ,355. 
on  apple  and  gooseberry,  V,  17. 
inNewMexii-o,VII,211. 
cerasivorana,  in  (  orn.-ll  linlletiii,  ref..  Ill,  308. 


Caca'cia  fervidaua.at  electric  lamps,  1,285. 

parasitized  by  Macrocentrus  delicatus.  III, 

59. 
{larasitized  by  Macrocentrus solidaginis,  III, 

59. 
parasitized  by  Metoorue  sp.  (?),  Ill,  57. 
postivittana,  mistaken    for  codling  moth,  ref., 

V,  215. 
rosaceana,  ref..  Ill,  308. 

parusitizid  by  Khyssalus  atriceps,  II, 35(1. 
parasitized  by  Glypta  simplicipes.  III,  40:1. 
parasitized  by  Elachistus  cacajciie,  IV,  19.i. 
injurious  iu  Canada,  m.,  IV,  227. 
on  osago  orange,  V,  l."i5. 
Bpra> ing  against,  A'l,  184. 
on  celery,  ref.,  VI,  21 1, 
semiferana,  parasitized   by  ApantcUs  caciK-ciw, 
111,15. 
in  Colorado,  ref.,  IV, .355. 
(probably),  on  box-elder,  etc.,  V,  49. 
sp  ,  on  cranberry,  V,  94. 
Cactophagus  species,  synopsis  of,  ref.,  V,  279. 
validus,  food  habits  of,  1, 199. 
under  Ojunitia  loaves,  I,  231. 
Cacus  (vcantlii,  bred  from  species  of  (Ecantlius.  IV, 

121. 
Caddo  agilis  n.  gen.  and  sp.,  on  Long  Island,  IV,  229. 
Ca>cidotea  stygia,  in  a  well,  11,375. 
Ca?cilius  mobilis,  on  cotton,  VII,  29. 
Ca;linius  meroniyza;,  bred  from  Meromyza,  II,2SI. 
Ca>lodasys  unicornis,  parasitized  by  Ophion  purgatus, 

111,155. 
Cselotes,  bite  of,  I,  282. 
Cwuophanes  anthaxia;,  hosts  of,  IV,  258. 

dinoderi,  bred  from  Dinoderus  punctatus,  V,  248. 

koebelei,  hoits  of,  II,  350. 

hemiptychi,   parasitic    on    Hemiptychus    juinc- 

tatus,  11,350. 
hylotrupidis,  parasitic  un  longicorn  larva",  IV, 

258. 
langurise,  parasitic  on  Languria  (?)  IV,  258. 
prodo.xi,  p\rasitic  on  Prodoxusdocipiens,  11,350. 
n. sp.,  parasitic  o  i  Laverna  n.sp.,  II,  350. 
n.sp.,  parasitic  on  Gelechia  galla-strella,  11,350. 
n.  sp.,  Bruchus  bisignatus  parasitized   by,  V, 

287. 
pityophthori,  jiarasiticon  Pityophthorus  sp.,  IV, 

2.58. 
utilis,  reared  from  Liopus  cinereus,  \,  248. 
Calandra    (Sitophilus)    granaria,  confounded    with 
Hessian  fly,  1,108. 
in  Chile,  1, 154. 

(remotepunctata),  attacking  grain,  refs.,  V, 

62. 
at  World's  Fair,  VI,  213,221. 
remotepunctata  =  granaria,  V,  269;  VI,  221; 

VII,  419. 
in  New  Mexico,  VII,  209. 
linearis,  now  to  our  fauna,  V,  279. 

distribution  of,  A'll,  331. 
oryza.in  India,  1.60. 

confounded  with  Hessian  fly,  1, 108. 

in  Chile,  1,1.54. 

in  Australia,  1,364. 

injuring  grain  in  South  America,  III,  333. 

abroad  in  February,  III,  4.54. 

in  Mississippi  bulletin,  ref.,  IV,  293. 
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Calandra  oryza,  in  Maryland,  ref.,  V,  2. 

at  World's  Fair,  VT,  213,  214,  221,  275. 
oryzre=C.  oryza,  YII,  419. 

(See  «/s»Uic.«  weevil.) 
rugicollis  n.  sp.,  occurrence  in  our  fauna  doubt- 
ful, V,  279  ;  VII,  332. 
species,  food  habits  of,  I,  198. 
synopsis  of,  ref.,  V,  279. 
CalandriUs,  injuring  sugar  cane  in  Fiji  Islands,   V, 

270. 
Calcium  oxalate,  produced  by  an  insect,  IV,  226. 
California  Entomological  Society,  III,  487. 
notes  from,  IV,  343. 

lime,  sulphur  and  salt  wash,  experiments  against 
San  Jose  scale,  VII,  373. 
Callidium  ssreum,  supposed  host  of  Helcon  dentipes, 

V,  248. 

Callidryas  eubule,  migration  of,  III,  335. 

supposed  parent  of  boll  worm,  VII,  324. 
Callimorpha  ful vicosta,  attacked  by  bcutigera  forceps, 

VI,  258. 

lecontei,  devoured  by  Scutigera  foni'ps,  VI,  258. 
suffusa,  on  ash,  II,  295. 
Calliphora  erythrocephala,  monograph  on,  rev.,  VI, 

2-;s. 

vomitoria,  on  e.xhumed  corpses,  II,  371. 
causing  myiasis,  III,  ">7. 
Callirhytis  fruticola,  acorn  gall  maker,  V,  190;  VI, 

322. 
Callipterus  asclcpiadis,   on  .Xsclepias  cornutuni,  m., 
V,  236. 

bellus,  on  Quercus  (.-occineal?),  V,  237. 
discolor,  apparently  identical  with  C.  as(lepiadis> 

V,  236. 
trifolii,  on  clover,  II,  340. 
Callirhytes  vacciniifolii  (?),Rhyssalus  gall icola reared 

from  gall  of,  11,351. 
Callixtenus,  hickory,  mites  on,  mm.,  IV,  212. 
Callosamia  promethea,  on  cherry  and  sassafras,  II, 
383. 

parasitized  by  Cryptus  nuncius,  III,  154. 
Calocoris  chenopodii,  asparagus  beetle  enemy,  I,  CI. 
rapidus,  affecting  corn.  III,  159. 

feeding  on  cotton  blossoms,  VII,  321. 
Calomel,  against  screw  worm,  III,  302. 
Caloptenus  atlanis,  in  aiichigan,  II,  44. 

Macrodacty'us   larvic   destroying   egg  pods 

of,  II,  298. 
Scelio  calopteni  bred  from  eggs  of,  IV,  124. 
in  Idaho,  ref.,  VI,  19,  21. 
bivittatus,  in  Michigan,  I,  G3,  87;  II,  44. 
in  Idaho,  ref.,  VI,  19,  21. 
in  New  York,  VII,  274. 
cinereus,  in  Idaho,  ref.,  VI,  19. 
devastator  in  California,  m..  Ill,  419. 

in  Idaho,  ref.,  VI,  19. 
differentialis,  in  Michigan,  II,  44. 

inKansas,  ref  ,  IV,  323,  401. 
femur-rubrum,  in  Michigan,  I,  G3,  87. 
abundance  in  Canada,  \I,  333. 
in  New  York,  VII,  274. 
sp.,  in  Colorado,  II,  145. 

sp.,  longevity  of  decapitated  specimens,  III,  87. 
sp.,  Scelio  luggeri  bred  from  eggs  of,  IV,  124. 
spretus,  in  Northwest,  I,  30,  (5. 

retarded  development  of  eggs,  I,  380. 

not  abundant  in  1890  up  to  August,  III,  438. 


Caloptenus  spretus,  parasitized  by  Lainpronota  I 
nea,  111,404. 

{See  aho  Melanoplus.) 
Calosoma  peregrinator,  Masicera  bred  from.  IT.' 
Calothysanis    amaturaria,    life   histcjry,     art., 

382-384;  ref.,  V,  132. 
Calyptus  tibiator,  hosts  of,  IV,  259  ;  V,  181. 
Camellia  scale,  injury  of,  1, 376. 

on  palm,  in  Australia,  ref.,  A'I,57. 
Camnula  atrox,  in  Colorado,  1, 58. 
in  Minnesota,  note,  VI,  373. 
pellucida,  in  Colorado,  I,  58. 

damage  in  Utah  in  1889,  II,  27. 

var.  obiona,  eaten  by  sparrow  hawk,  II 

in  Idaho,  III,  130, 183;  VI,  19. 

habits  and  occurrences  of,  IV,  19,  20,2; 

23, 146,  ,323. 
in  Now  Mexico,  VI,  30. 
Camponotus  castaneus,  on  cotton,  VII,  242. 
herculanens,  in  door  yards,  II,  108. 
inflatus,  in  Australia,  ref.,  V,  259. 
melleus,  Coscinoi)tera  dominica  larv:i-  in  m- 
IV,  148. 

on  cotton,  VII,  242. 
pennsylvanicus,  in  door  yards,  II,  108. 
on  cotton,  VII,  242. 
CampopVex  assitus, para,sitic  on  noctuid  (?i.  III, 
conicus,  parasite  of  Ocneria,  11,210. 
difformis,  parasite  of  Ocneria,  I,  210. 
sp.,  doubtful  primary  jiarasite  of  Oi  luTia.  1 1 
sp.,  [larasite  of  Cheimatobia,  III,  77. 
Campylcnchia  curvata,  on   bushes  and    wei-ils 

V,  93. 
Canada,  entomological  report  of,  rev.,  \.  1,  2(s:i; 
\         VI,  284. 

"  Canada  fly,'"popular  name  of  Imrn  tlv,  VI,  52. 
j     Canadian  sawflies,  notice,  VI,  277. 
I     Canadian  wasp  on  cotton,  VII,  241. 
I     Canarsia  hammondi.     (.S<<;  Phycis.) 
I     Canker-worm,  destroyed  by  Parus  atricapillus. 
I  notes  upon,  art..  Ill,  S. 

cocoons  of,  111,249. 

occurrence  in  California,  m.,  I V,  107  ;  Y,  27i 
remedies  against,  ref.,  V,  4  :  VI,  184. 
on  plum,  \,  18. 

in  Canada,  ref.,  V,  62  ;  VI,  212. 
on  ash  and  basswood,  V,  125. 
in  Massachusetts,  ref.,  V,  213. 
Canis  inga>,  origin  in  Chile,  1, 153, 
latrans,  origin  of  C.  inga-,  1, 1.53. 
oceidentalis,  origin  of  C.  ingje,  1, 15.3. 
Cantharid,  injuring  vegetables  in  Africa,  II,  2. 
Cantharides,  vesicatory  power  of.  Ill,  2. 

mites  among,  IV,  185. 
Cautharis  lugubris,  changed  to  ulkei,  II,  288. 
nuttalli,  injuring  broad  beans,  V,  126. 

in  Canada,  V,  289. 
ulkei,  lugubris  changed  to,  11,288. 
vesicatoria,  on  history  of,  111,3. 
Canthon  species,  mistake  about,  IV,  400. 

viridis,  not  a  tumblebug,  VII,. 359. 
Cape  Colony,  insects  in,  rev.,  V,  295. 
Caprification  of  fig,  IV,  373,  394. 
Capsid,  a  new  Australian  vine  jiest,  II,  381. 

swift,  feeding  on  cotton  blossoms,  VII,  321. 
Capsida-,  of  India,  II,  01,  327  ;  III,  44.     • 
new  species,  exhibited,  IV,  161. 
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Capsiila',  observations  on,  III,  356;  IV,  411. 
Capsus  binotatns  =  Oncognatbus  biuotatus,  V,  90. 
capillaris,  feeding  upon  Apliis  rosiu,  IV,  ICO. 
<|iiaJrivittatus,  plauts  injured  by,  I,  2  i3. 
Carabid    larvae,    supposed    to   bave    fallen    during 

shower,  V,  350. 
Carabidje,  possibility  of  rearing  for  use  against  nox- 
ious insects,  remarks,  V,  68. 
Carabns,  larva,  with  deformed  palpus.  III,  177. 
Caracara  eagle,  enemy  of  screw  worm,  V,  2ti'J. 
"I'aracurt,"  bite  of,  I,  347. 
Carbolic  acid,  against  screw  worm.  III,  302. 

effective  against  rose-chafers,  VI,  35. 
Carbon  bisulphide     (.SVe  Bisulphide  of  carbon.) 
Carbula  biguttata,  injuring  Sesamum  in  India,  II,  61. 
Carnation  disease  not  "twitter,"  VI,  344. 

twitter,  notes  ou,  VI,  45,  345  ;  VII,  264. 
Carneades  messoria,  ou  sweet  potato,  V,  96. 
Carp,  Aua.\  Junius  an  enemy  of,  I,  58. 
river,  insect  diet  of,  I,  159. 
a  remedy  against  mosquitoes,  IV,  223;  V,  14. 
Carpet  beetle,  natural  history  of,  II,  127. 
in  Illinois,  IV,  345. 
different  names  of,  V,  271. 
in  New  York,  ref.,  VI,  283. 
(See  also  Anthrenus  scrophulariie  and  Atta- 
geuus  piceus.) 
Carphoxera  n.  g.,  descr.,  IV,  112. 
ptelearia  n.  sp.,  art.,  IV,  108-.  13. 
notes  on,  IV,  271,  399. 

compared  with  Acidalia  herbariata,  V,  40-41. 
Carpoeapsa  latiferreaua.     (See  Melissopus.) 

pomonella,  enemies  of,  1,161;  11,83;  III,  59,461. 
in  Colorado,  II,  146. 

(or  putaniinana),  bred  from  walnut  or  chest- 
nut, III,  296. 
Hyduocer.a  scabra  iu  cocoon  of,  IV,  260. 
irrigation  against,  V,  79. 
attacking  pears  in  Capo  Colony,  V,  295. 
in  Idaho,  VII,  202. 
iu  Xew  Me.\ico,  VII,  209. 
saltitans,   parasitized    by   Cryptus    carpocapsie, 
III,  154. 
food  plants  of,  HI,  431  ;  V,  259. 
sp.,  injuring  peaches  in  Japan,  II,  05. 
sp.,  acorn,  parasite  of,  V,  135. 
Carpophilus  brachypterus,  in  raspberries,  11,258. 
dimidiatus,  in  corn  meal,  VI,  219. 
hemipterus,  in  dried  fruit,  VI,  219. 
marginatus,  in  figs,  I,  253. 
mutilatus,  in  figs,  I,  253;  III,  414. 
pallipenuis,  in  Mississippi,  ref ,  IV,  293. 
Carteria  lacca,  stick  lac  from,  I,  345. 

larrea',  ou  creosote  bush  in  Arizona,  I,  345. 
mexicana,  on  Mimosa  in  Mexico,  I,  345. 
Carynota,  food  habits  of  species,  V,  93. 
Caryoborus  arthriticus,  on  palmetto,  V,  166. 

sip.,in  vegetable  ivory,  VI,  220. 
Case  l>earer,  apple-tree,  new,  ref.,  V,  1. 
earlj'  spraying  against,  VI,  184. 
Case  moth,  pine^Oiketicus  huebneri. 
Case  worms,  eaten  by  fish,  I,  161. 
Casinaria  major,  parasitic  on  grapevine  larva,  III, 
157. 
compressa,  parasitic  on  lepidopterous  larva,  III, 
157. 
Casnonia   ludoviciana,  abundant  near  Washington, 
mm.,  Ill,  357. 


Caiinouia  penusylvanica,  enemy  of  chinch  Viug,  1,286. 
Cassida,  Cussidomyia  sp.,  a  parasite  of,  II,  234. 

texana,  on  Solanum  xanti,  IV,  262. 
"Cassida","  on  sweet  potatoes,  chickens  against,  VI  I, 

195. 
Cassidomyia  sp.,  a  parasite  of  Cassida,  II,  234. 
"Cassids,"  single-brooded  in  New  Jersey,  V,  96. 
Castnia  cronis,  var.  corningii,  n.  var.,  art.,  111,316- 
317. 

licus,  injuring  banana  in  Trinidad,  V,  356. 
Castor  canadensis,  Platypsyllus  on,  I,  300. 

-oil  plant  vs.  mosquitoes,  Y,  359. 
Catalpa  sjdiinx  or  hawk  moth  =  Sphinx  catalpa'. 
Catalytus  pallipes,  parasitic  ou  sawHy  larva.  III,  154. 
Catbird,  eating  Sphinx  catalpa-,  X,  350. 
Caterpillar,  described  as  a  coccid,  note  on.  III,  .349. 
Cateri.illars,  stopping  trains,  I,  30;  11,58;  III,  477. 
evolution  of  bristles,  spines,  and  tubercles,  rev. 

of  article  on.  III,  309. 
migrating  in  midwinter.  III,  469. 
tent,  Paris  green  against,  m.,  V,  73. 
Catfish,  insect  diet  of,  1, 159, 100. 
Cat  warble,  probably  Cuterebra  omasculator,  VI,  266. 
Cathartus  advena,  at  World's  Fair,  VI,  218. 
attacking  aconite  tuber,  YII,  32. 
correct  name  for  Silvanus  advena,  VII,  419. 
gemellatus  (Silvanus  cassijv),  in  Oregon  bull., 
ref.,  IV,  237. 

in  Mississippi  bull.,  ref.,  IV,  293. 
producing  heat,  lY,  352  ;  Y,  2. 
iu  Maryland,  ref.,  V,  2. 
at  World's  Fair,  VI,  218,  223. 
economic  importance  of,  YI,  223. 
correct  name  for    Silvanus  cassire    and  S. 
quadricoUis,  VII,  418. 
Cattle,  dark-colored,  most  subject  to  horu-tly  attack, 
Y,  203. 

fly,  oviposition  of,  II,  60. 

in  New  Jersey,  m.,  V,  111. 
tick,  Texas,  injury  by,  II,  20. 

remed-es  against,  IV,  34;  V,  267, 294;  VI,  279. 
rev.  of  article  on,lY,233. 
affecting  horses,  Y,  267. 
summary  of  biology  of,  in  Texas,  V,  294. 
sheep  dips  against,  Y,  294. 
ticks,  .Vmoricau,  introduction  to  a  monograph  of, 
rem.,  IY,291. 

histology  of,  rem.,  IY,3">1. 
Catocala  grynea,  spraying  against,  YI,  184. 
Hulst  collection  of,  Y,  51. 
ultronia,  on  plum,  YI,  184. 
Catorama  sp.,  in  grape  canes.  A' II,  387. 

tabaci  (?),  in  aunatto,  VI,  219. 
Catolaccus     anthononii,  parasitic    on     Anthonomus 
signatus,  \,  182. 

n.  sp.,  description  of,  Y,  185. 
parasitic  on  Anthonomus  nigrinus,  YII.  351. 
incertus,  parasitic  on  Anthonomus  signatus.  V, 
182. 

n.  sp.,  descriptions  of,  V,  186. 
Bp.,from  galls  of  Biorhiza  forticornis,  Y,343. 
8p.,at  World's  Fair,  YI,222. 
tylodcrnue,  reared  from  Tyloderma  foveolatum, 
Y,  250. 
Caulophilus,  food  habits  of,  m.,  1, 198. 
Cave  fauna  of  North  America,  rev.,  I,  360. 
larva',  silk-spinning,  note  on,  VI,  47. 
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Ceiiiloiiiwa    ati.iuassa',   parasiti/.iil    lpy     INilj-jruutiis 
Ijioxlimis,  IV,  12;j. 
autviiiiaria-,  parasitized  by  S.vno|>casaiitt'niiari:v, 

IV,  125. 
chi-ysopsidie,  notes  on,  ref.,  V,  212. 
dt'stnictor,  in  New  Zealand,  I,  32. 
articles  on  1, 131-133;  IV,  324. 
attacked  by  thrips,  1, 138. 
danger  of  importiuf?  to  Australia,  1, 193. 
late  papers  on,  ref.,  I,  322. 
in  England,  11,147. 

parasitized  by  Platygasterherrickii,  IV,  125. 
parasitized  by  Polygnotns  liienialis,  IV,  126. 
in  Kansas,  V,  114. 

(See  also  Hessian  fly.) 
farinosa,   parasitized    by  Polygnotus  rulii,  IV, 

126. 
leguminicola,  attacked  by  tlirlps,  1, 139. 
in  Ohio,  1,142. 

new  remedy  against,  II,  339. 
in  Kngland,  111,293,204. 
in  Iowa,  Y,  112. 
nigra,  synonymy  of,  1, 120. 
on    sensitive    plant,    parasitized     by   Microdus 

calcaratus,  III,  18. 
oryza;,  affecting  rice  in  India,  11,264. 
pini-inopis,  parasitized  by  Polygnotus  pinicola, 

IV,12G. 
pyricola,  synonymy  of,  1, 120. 
rhois  n.sp.,  description,  VII,  348. 
robiniic,  ou  Robinia  pseudacacia,  V,  136. 
rosaria,  Elasmus  re:ired  from,  IV,  253. 
salicis-gnaphaloides,  Xiphidium  ovijiositing  in, 

II,  223. 
salicis-wnigma,  thrips  on  gall  of,  1, 138. 
salicis-strobiloides,  parasitized  by  Chelonus  par- 
vus, II,  353. 
Berrulata,   parasitized   by   Polymecus    alnicola, 
J\,  125. 
notes  on,  ref.,  V,212. 
sp.,  injuring  rose  buds,  I,  284. 
sp.,  in  New  Zealand,  II,  195. 
sp.,  gall  of,  on  Cattleya,  111,22. 
sp.,  on  wheat  and  flax,  ref..  Ill,  434. 
sp.,  parasitized  by  Arablyaspis  minutus,  IV,  124. 
sp.,  larva  of,  found  on  snow,  IV,  336. 
sp.,  on  catalpa,  VII,  137. 
symmetrica,  parasitized  by  Polygnotus  tumidus, 

IV,  126. 
trifolii,  in  England,  m.,III,  293,294. 
tritici,  thrips  an  enemy  of,  1, 138. 
tubicola,  Phla:>othrips  an  enemy  of,  1, 138. 
vacoinii,  in  Canada,  III,  337. 
Cecidomyiid  galls,   Encyrtus  reared  from,  II,  248. 
Bracon  californicus  reared  from,  II,  349. 
Lygocerus   californicus  bred  from,  IV,  123. 
on  rose,  III,  204. 

on  roots  of  Xanthium,  m.,  Ill,  312. 
gall  maker  on  blackberry,  IV,  30. 
on  Vicia  sativa,  IV,  39. 
galls  on  Cornus,  paper  on,  ref.,  V,  212. 
that  lives  on  poison  oak,  art.,  VII,  .348. 
Cecidomyiida;,  of  vicinity  of  Washington,!).  C,  ref., 
V.  212. 
parasitic  on  Coccida,-  and  aphides,  VI,  202. 
Cecropia  moth,  in  Nebraska,  1, 155  ;  II,  28, 29. 
winter  aiipearance  of,  I,  292. 
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Cecropia  iiioth,  abnormal  larva  of,  11,  86. 
in  New  York  City,  m.,  IV,  61. 
remedies  against,  ref.,  V,  C. 
Celaturia  crawii  u.  gen.  and  sp.,  descr.,  II,  2:J5. 
Celery  worm,  in  Mississippi,  III,  338. 
Cenocielius  rubriceps,  parasite  of  Lioi>us  cinereug, 

V,  248. 
Centeterus  sutularis,  parasitic   on   Chluridea  Hiexia 

(?),  Ill,  152. 
Centipede,  skein,  in  houses,  II,  31.'). 
phosphorescent,  III,  173,  319. 
effect  of  bite  of,  IV,  147;  art.,  VII,  2i  0-26;i. 
Centlstes  americana,  bred  from  ladybirds,  I,  MS,  338; 

III,  20. 
Centrinns  picumnus,  on  bottle  grass,  I,  374. 

in  cotton  blossoms,  A'll,  247. 
Ceutrodontus  atlas,  on  Larrea  mexicana,  V,  92. 
Ceutrodora  clisiocanipj«»  =  Ablerus  clisiocamim',  VII, 
6. 

sp.  (=  Prospalta  murtfeldti),  parasite  of  .\spidi- 
otus  uv«?,  II,  253;  III,  72. 
(Vphalonomia  hyalinipennis,  rearcil  with  llypothe- 
iiemus  erudifns,  V,  250. 
sp.,  infesting  deer  in  California,  I,  3.S(;. 
sp.,  larvio  in  a  man's  head,  II,  116. 
sp.,  infesting  hogs,  III,  162. 
j     Cephus  occidentalis  n.  sp.,  notes  on,  IV,  177-178. 
pygma?us,  in  wheat  stalks,  I,  10. 

little  danger  of  importing  to  Ausimlia,  I, 

193. 
imported  from  Europe,  II,  164. 
talien  near  Ottawa,  II,  286. 
in  New  York,  r.  f.,  II,  3.38. 
Isosoma  tritici  mistaken  for.  III,  416. 
in  America,  ref.,  IV,  IC-S,  344. 
date  of  introduction  of,  IV,  344. 
sp.,  in  California,  ref.,  IV,  169. 
I'erambycid  l.arva?,  occasionally  beneficial.  III,  3.5. 
development  of,  ref..  Ill,  247. 
dorsal  appendages  of,  IV,  352. 
injuring  walnut,  VII,  147. 
on  tulip,  VII,  1.5t). 
Cerambycida",  oviposition  of,  II,  192. 

new  species  and  genera  in,  ref,  IV,  350. 
in  foreign  exhibits  at  World's  Fair,  VI,  210,227. 
I  'eramica  picta,  indexed  under  Mamestra. 
Ceraphron  btisalis,  |)robably  parasitic  on  Epidapus 
scaljei,  VII,  147. 
salicicola,  biologic  note  on,  IV,  12;i. 
spp.,  plant-louse  jiarasites,  II,  246. 
sp.,  on  cotton,  A'll,  242. 
Cerataphis  latania?,  in  Trinidad,  VI,  196. 

sp.,  injuring  cinchona  in  India,  II,  61. 
Ceratina  dupla,  Axima  zabriskiei  bred  from,  11,366. 
Ceratitis  capitata,  injuring  oranges  in  Madeira,  1,47. 
infesting  peaches  in  Bermuda,  art.,  111,5-8. 
probably  identical  with  citriperda,  V,  264. 
on  oranges  in  Malta,  VI,  341. 
catoirei,  on  orange,  ref,  111,80. 
citriperda,  injuring  oranges  in  Madeira,  1, 47. 
in  Africa,  II,  2;  VI,  51. 
synonym  of  capitata,  III,  6. 
on  Mediterranean  orange,  ref.,  IV,  288. 
in  Malta,  corr.,  V,  264. 
letter  on,  ref.,  \,  272. 
hibernation  of,  VI,  278. 
hispauica,  on  orange,  ref..  Ill,  80. 
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CVratitis  hisiiaiiioa  (?i,  in  Malta,  V,  2M. 

sp.,  ill  jicacli,  III,  I'-'ii. 
Ceratomia  ainjiitor,     i>ariisiti/.i'il    !■>    Ilft<-ri)f;aiims 
texamis,  II,  .'iul . 

parasite  of,  V,  136. 
Cerchysius,  rliaracters  i)f  genus,  IV,  379. 

ii-erya^,  bred  from  Iccrya  rosa',  IV,  378. 
Cercopeus  clirysorlid-us,  on  grape.  III,  4.')2  ;  V,  18. 
Cereal  grains,  insect  foes  of,  art.,  VI,  14G-157. 
Cercsa  l)revicoruig,  on  hickory,  ni.,  V,  02. 
liubalus,  puncturing  apple  twijrs,  II,  130. 
spraying  against.  III,  ."i. 
list  of  food  plants  of,  V,  92. 
eggs  of,  ref.,  VI,  200. 
article  on,  VII,  8-14. 
remedies  against,  A^II,  14. 
diceras,  food  habits  of,  mm.,  V,  92. 
taurina,  note  on,  VII,  11. 
eggs  of,  ref.,  A'l,  20G. 
Ceria,  larval  habits  of,  I,  5. 
f'ermatia  forceps  =  Scutigera  forceps. 
Cerocephala  pityophthori,  parasitic  on  Pityophthorus 
consimilis,  IV,  123. 
scolytivora,  jiarasitic  on  scolytid  n.  sp.,  on  Ficus, 

IV,  122. 

Ceroconia  schreberi,  on  liistory  of,  III,  3. 
Oerostonia  alpella,  compared,  1,  2S7. 
cervella,  compared,  I,  287. 
radiatella,  Wlsm.'s  revision,  I,  287. 
subsylvella  u.  pp.,  descr.,  I,  287. 
sylvella,  compared,  I,  287. 
Cerotoma  caminea,  injuring  beans,  etc..  Ill,  44;  V, 

110;  VII,  204. 
Ceroplastes  cassia-,  in  Antigua,  VI,  50. 
ceriferus,  in  India,  ref.,  IV,  290. 
cirripediformis,  on  persimmon,  I,  54. 

on  Guaiacum  officinale,  V,  245. 

in  West  Indies,  IV,  333;  VI,  50. 

in  Louisiana,  VII,  280. 
denudatus,  in  Antigua,  VI,  .50. 
Florida.     (.SV<>  C.  floridensis.) 
floridensis,  in  California,  I,  320. 

mistaken  for  Icerya,  II,  55  ;  VI,  347. 

on  gnava,  II,  316. 

in  Florida,  II,  367. 

in  Louisiana,  III,  398;  VI,  2. 

on  LeContepear,  IV,  :i07. 

food  plants  of,  V,  159,  100,245,240,247;  VI, 
103. 

introduction  of,  V,  282. 

distribution  of,  IV,  3.33  ;  ref.,  VI,  103. 
jamaicensis,  in  Jamaica,  IV,  333. 
plumbaginis,  in  Antigua,  VI,  50. 
rusci,  introduced  from  Japan,  \,  282. 
sp.,  injuring  tea  in  India,  III,  44. 
sp.,  new  enemy  of,  V,  140. 
sp.,  on  Anacardium,  V,  159. 
sp.,  on  Karoo  bush,  V,  210. 
sp.,  on  Lawsonia  inermis,  V,  246. 
ntilis  n.  S]).,  new  wax  insect,  |in  Jamaica,   ref., 

V,  139. 

Ceroplatyinorus  carya',  bred  from  lecidomyiid  sail, 

IV,  125. 
Cerura  sp.  (?),  parasitized  by  Rhogas  cerura',  II,  .352. 
Cetoniid,  injuring  fruits  in  Africa,  II,  2. 
Ceuthophilus  latibuli,  in  Florida  gopher  holes,  VI, 

303,  300. 


C.Mithoiihilus  latil.uli,  n.  sp.,  descr.,  VI,  313. 
maculatiis,  eating  clothes,  ref.,  VI,  58. 
pallidus,  damaging  lace  curtains,  V,  282. 
eating  curtains,  etc.,  VI,  58. 
Chtenobryttus,  insect  diet  of,  I,  159,  100. 
Clia'tocnema  basalis,  in  Kurope,  ref..  Ill,  484. 
continis,  on  sweet  potato,  V.  96;  VI,  189. 

on  .sweet  potato,  A' I,  189. 
pulicaria,  iiy'uring  corn,  III,  330,  ref.,  4.s4. 
in  grass,  m.,  IV,  198. 
Cha-topsis  a>nea,  bred  from  corn  stalk,  II.  281. 

article  on,  VII,  3.52  354. 
Cha'tophUeus  hystri.x,  on  llhus  integrifolia,  \,  30. 
Cha'turapelagica,  Nitzschia  pulicar';  on,  HI,  110. 
Chaff  scale,  danger  of  sjjread  of,  II,  341 . 
in  CaLfornia,  III,  23,  182. 
not  established  in  California,  V,  '2H1. 
introduction  of,  V,  282. 
in  Louisiana,  ref.,  VI,  2. 

(iSVc  aho  Parlatoria  pergandei.) 
Chaitophor\is  neguudinis,   description    of  forms  of, 

III,  287. 

viminalis,  in  Wyoming,  ref.,  IV,  9ii. 
Clialarus  spurius,  referred  to  .\teleuei\ra,  II,  271. 
Clialcidid,  roared  from  .T;geria,  II,  83. 
on  Phytoptus  riliis,  m.,  IV,  38. 
notes  on,  l\,  49, 

bred  from  gyp^y  moth,  ref.,  \\,  354. 
as  a  household  pest,  IV,  393. 
parasitic   on   bark  lice,    rem.,   IV,  411;   nf.,  V, 

140. 
bred  from  Odontota  <-alifornica,  V,  2i;0. 
a  North  American,  in  England  ami  West  liidii-s, 

V,  3,50. 
reared  from-adult  I'ityopthorus,  ref.,  VI,  1. 
Chalcidida",  South  American,  I,  357. 
effort  to  introduce,  m.,  IV,  103. 
method  of  pupation  of,  art.,  IV,  19:5-190. 
remarks  on,  V,  IIC. 
bred  species  of,  V,  249. 
Chalcis  cyaneus  =  Chryseida  cyanea,   VI,  281. 
ovata,  on  cotton,  A'll,  245. 

bred  from  bagworm,  m.,  VII,  280. 
Chalcodermus  Kueus,  parasite  of,  ni.,  VII,  280. 
Clialcoela  aurifera,  economic  importance  of,  VI,  54. 
Clialybion  C(eruleuni,  strategy   in  catching  si)iders, 
II,  102. 

Melittobia  reared  frnm  cells  of,  m.,  IV,  102. 
on  cotton,  VII,  241. 
Chambers'  Index,  revision  of,  1,  81,113,14.5,2.54,287; 

IV,  384,  385. 

Changes  of  address.  III,  439;  V,  218. 
Chara-as  graminis,  abundant  in  Scotland,  A'll.  20li. 
Charaxes  .sempronius,  stridulation  of,  II,  13. 
Chariessa  pilosa,  in  grapevines,  A'll,  385. 
Chariesterus  antennator,  feedingon  cotton,  VI 1,  32ii. 
Charistena  lecontei,  exhibited,  III,  431. 
Charops  apatura',  parasitic  on  Apatura  clyton.  111, 
155. 

sp.,  parasitic  on  Melita'a  anieia.  111,  15."j. 

tibialis,  parasitic  on  tortricid(?).  Ill,  l.')5. 
Chauliodes  pectinicornis  in  Now  York,  ref.,  A'l,  283. 

rostricornis,  in  Weed's  bulletin,  II,  201. 
Chauliognathvis  americanus,  enemy  of  Aletia,  I,  216. 

marginatus  on  cotton  blossoms,  A'll,  247. 

])ennsylvanicus,  in  A'ucca  (lowers,  I,  370. 

numerous  on   Ailanthus  blossoms,   m.,  HI, 
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Chauliognathiis   ))ennsylvaiiicns,   feciliiin  uii  sii^^ar- 
cane  borer,  III,;5G'2. 

on  cotton  blossoms,  VII,  247. 
sp.,  larvju  of,  foiiiul  on  snow,  IV,  .•Jac. 
Cheese  mite,  trai)s  for,  useless,  III,  (ii). 
pieventivo  against.  III,  IGo. 
ski |)f)er,  probably  identical  with  liam  fly,  V,  IIG. 
(Piophilaciisei),  art.,  VI,  170. 
cultivated  to  improve  cheese,  VI,  175. 
on  dried  fish,  VI,  220. 
injuring  hams,  VI,  20G. 
Cheimatobia  brumata,  iu  Kngland,  1,  151;  V,  296. 
traps  for,  \iseless,  II,  289. 
parasites  of.  III,  77. 
i  ijurious  in  Sweden,  ref.,  IV,  2. 
sp.,  female  at  light,  IV,  287. 
Ohelanops  affinis,  in  Florida  gojOier  holes,  VI,  306. 

dcscr.,  VI,  314. 
Chelouia  villica,  hairs  of,  VII,  27G. 
Chelouiua?,  bred  parasitic,  II,  352. 
Chelouus  electus,  parasite  of  Lo.xostego  sticticalis, 
VI,  372. 

reared  from   lejiidopteroiis    larva,   m.,  VII, 
281). 
lissus,  reared  from  gall  on  Ceaiiothus  cureatus, 

II,  352. 
iridoscens,  parat  'ic  on  jihycid,  II,  352. 
laverna%  parasitic  i.;i  Laverna  eloisella,  II,  352. 
nanus,  reared  from  Kematus  gall  ou  willow,  II, 

3o3. 
pallidas,  parasitic  ..n  Gelechia  absconditella,  II, 

352. 
parvus,  parasitic    on  Cecidomyia  s.-strobiloides, 

II,  3.53. 
texanus  on  cotton,  VII,  243. 
Chelymorphacribraria,  in.jnring  Convolvulns  in  New- 
Mexico,  II,  114. 
Chelyoxenus,  n.  g.,  descr.,  VI,  3O0. 

xorohatis,  in  Florida  gopher  holes,  VI,  305. 
affinities  of,  A'l,  307. 
n.  sp.,  descr.,  VI,  30(1. 
Chemistry  of  insects,  IV,  220. 
Chermes  (galiformis),  biological  note  on,  \,  135. 
mannifer.     {See  Gossyparia  raannifera.) 
pinicorticis,  treatment  of,  A'l,  378;  VII,  137. 
sp.,  on  pine  in  New  .South  Wales,  ref.,  IV,  81). 
Cheroot  weevil,  in  India,  ref.,  VI,  3. 

{See  also  Cigarette  beetle. ) 
Cherry  apliis,  in  Iowa,  mm.,  Ill,  479. 

borer  moth,  in  Tasmania,  ref,  V,  216. 
leech,  spread  of,  in  Tasmania,  ref.,  VI,  37. 
slug,  in  Ohio,  I,  319;  II,  294,  340. 
tortrix,  in  Cornell  bulletin,  ref.,  Ill,  308. 

abundance  of,  in  Massachu.setts,  V,  351. 
tree  borer,  in  Australia,  ref.,  V,  G3. 
scollop-shell  moth,  ref..  Ill,  308. 
Chestnut  timber  worm,  in  West  Virginia,  VII,  149, 
152. 

weevil,  iu  granulated  sugar,  I,  2.53. 
Cheyletus  eruditus,  infesting  grain,  I,  51. 
in  flaxseed,  I,  285. 
species,  habits  and  affinities,  IV,  185. 
Chicken,  destroying  potato  beetles,  V,  256. 
destroying  cabbages,  V,  2.57. 
plague,  iu  Texas,  V,  2G7,  348. 
Dermanyssns,  life  history  of,  VI,  342. 
tick,  note  OM,  VII.  417. 


Cliigo,  transMiilter  of  disease,  ref.,  V,  273. 
Chilo  infuscatullus,  on  sugar  cane,  ref.,  IV,  96,  102 
possibly  in  India,  IV,  397. 
sp  ,  near  oryzieellus,  I'impla  annulipes,  parasitic 
on,1, 1G1;III,  461. 
Ghilocorus  bivulnerus,  experimiiits  with,  I,28i; ;  II, 
364. 

eating  Aspidiotus,  III,  (i9. 
attempt  toiutroduce, in  Hiuiolulu.m.,  IV, 103. 
good  work  of,V,53. 

not  seen  at  Charlottesville,  Va.,  VI,  2.52, 368. 
enemy  of  Diaspis  lanatus,  VI,  291. 
attacking  San  .lose  scale,  VI,  362. 
feeding  on  Pseudococcus  aceris.  V 1 1,  2:i9. 
feeding  on  cotton  aphis,  VII,  247. 
distigma,  notes  on,  111,441. 
Chiloneurus  albicornis,  parasite  of  oak  chermeH,  V, 
135. 
diaspidinarum,  n.  sp.,  descr.,  VII,  256. 
Chilosia,  larval  habits  of,  I,  5. 
Chimerocephala  pacifica,  iu  California,  I,  228. 
China  berries,  against  gra;n  moths,  ref.,  IV,  293. 
Chinch  bug,  iu  Culilornia,  I,  20. 

checked  by  raius,  1,31 ;  VII,5(i. 

epidemic  diseases  of,  I,  93, 1 13  ;  11,  388  ;  A',  71. 

damage  in  Missouri,  1, 109. 

remedies  against,  1,124,218,317;  11,75;  III, 

260. 
and  wheat  culture,  I,  222. 
southern  geographical  range  of,  1, 22(i. 
early  occurrenca  iu  Mississippi  Valley  of,  I, 

249. 
in  Mississippi,  art  ,   I,  249-250 ;  m.,  1\,  34 ; 

m.,V,  110. 
Casnonia  pennsylvanica,  enemy  of,  1,286. 
possibility  of  appearance  in  Dakota,  I,  294. 
two  ai)pearances  iu  1888  of,  I,  318. 
in  Arkansas,  1, 354. 
in  Ohio,  II,  92. 

Entomophthora  attacking,  II,  126. 
effect  of  irrigation  on,  II,  221. 
in  Nebraska,  II,  258  ;  IV,  133  ;  V,  195. 
bibliography  of,  ref.,  11,338. 
bacteriological     experiments    against.   III, 

279 ;  VII,  140. 
damage  caused  by,  III,  397  ;  IV,  12  ;  VI,  54. 
kerosene  emulsion  against,  IV,  141. 
bacterial  diseases  of,  art.,  IV,  09-71,88, 2:!5; 

ref.,  292;  rev.,  354. 
in  Illinois,  rev.,  V,  59  ;  VI,  374. 
Empusa  aphidis  against,  V,  70. 
in  Kansas,  V,  114, 11.5. 
in  Oklahoma  bull.,  ref.,  V,  14s. 
attacking  grasses,  \l,  74. 
■   destruction  through  one  brood  only,  VI,  1,50. 
area  of  serious  ravages,  VI,  151. 
not  confined  to  wheat,  VI,  151. 
in  1894,  notB  VII.  218  :  art.,  230-232. 
hibernation  of.  art.,  VII,  232-234. 
homoof,  A'II,420. 
Chinch  bug,  false,  in  AVyoming,  IV,  140. 

feeding  on  cotton  blossoms,  VII, 321. 
Chionaspis  angustior  in  Montserrat,  VI.  .50. 

biclavis,  from  Sandwicli  Islands,  IV,  213.  218, 400. 

on  orange,  V,  19. 
citri,  from  West  Indies.  Ill,  99  ;  IV,  214. 
in  Florida,  IV,  274. 
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C'hionaspis  citri,  tineid  feeiliiig  on,  V,  207. 

Blastobasis  ft  remedy  against,  IV,  290. 
distribution  of,  V,  2(«,  282. 
eugeniai,  in  California,  ref.,  VI,  27. 
euonynii,  .\pheliiuis  fuscipennis  bred  from,  m.. 
Ill",  487. 
kerosene  emulsion  against,  VII,  120. 
furfiirus,  on  currant,  1,  324. 

remedies  against,  111,4,  2.59;  VTI,  121. 
notes  on,  VII,  S,6,R. 
abundant  in  Xcw  Jersey,  VII,  186. 
minor(?),  on  Punica  granatum,  V,  160. 
on  Vitisand  Hibiscus,  V,  246. 
in  Antigua,  VI,  TjO. 
distribution  of,  VI,  102-10:?. 
orange.     (.S<c  C'hionaspis  citri.) 
ortliolobis,  attacking  cotton  wood,  VI,  328. 
spartina^  maritime  coccid,  VII,  43. 
sp.,  in  Jamaica,  IV,  333. 
sp.,  iu  Trinidad,  VI,  196. 
spp.,  Orcus  preying  on,  m.,  IV, 289. 
timidus,  in  Antigua,  VI,  LO. 
Cbionobas  macounii,  article  on,  11,45. 
Chipmunk,  infested  with  Cuterebra,  1,21.5. 
Chironomid,  blood-sucking,  V,  279. 
C'liironomus  nigricans,  swarming  iu  Iowa,  1,  351. 

sp.,  eaten  by  fish,  1,159. 
Chirothriiis  antennata,  in  timothy,  1,139,141. 
Chlorate    of    potassium,    alleged     remedy    against 

Chennes  pinicortici.^,  VI,  378. 
Chloridea  rhexia,  injuring  tobacco,  1, 228. 

(?)  Ceutcterus  sutularis  parasitic  on.  III,  152. 
Chlorion  c(eruleum,  on  cotton,  VII,  241. 
Chloroform  for  screw  worm,  ref..  Ill,  362. 
Chloropssp.,  confounded  with  Hessian  fly,  I,  86. 
sp.,  in  wheat  straw  iu  Tasmania,  I,  363. 
sp.,  iu  timothy  stem,  I,  373. 
sp.,  boring  in  Agrostis  vulgaris.  III,  71. 
tajniopup,    little  danger  of  importation  to  Aus- 
tralia  of,  1,193. 
in  Sweden,  1, 351. 
Chloroneura  sp.,  feeding  on  cotton,  VII,  323. 
Chierocampa  celerio,  in  Australia,  V,  277. 
Cholera  gnat,  iu  Virginia,  I,  14. 
Choragus  nitens,  iu  District  of  Colnmbia,  III,  87. 
"Cbora-poka,"  injuring  Sesauium  in  India,  II,  61. 
Chorioptes  communis  var.  ovis,  ref..  Ill,  91. 
Chortologa  australis,  locust  in  Australia,  IT,  .330. 

migration  of,  1X1,419. 
Chortophaga  viridifasciata,  in  New  York,  ref.,  VI, 

283. 
rhortoi)hila  betarum,  mining  leaves  of  ,jeets,  VII, 

379. 
Chramesus  icoria',  biological  notes  on,  IV,  268. 
Chremylus  nibiginosus,  parasite  of  Ephesliakuehni- 

ella,  II,  260. 
Chrisso  sji.,  Zatypota  sp.  parasitic  on,  VII,  279. 
Christmas  beetle,  in  cane  fields,  m. ,  IV,  388. 
Chrotoma  n.  gen.,  ref.,  IV,  350. 
Chrysalis,  curi     s,  art.,  V ,  131. 
Chrysanthemutx  leaf-miner,  in  New  York,  ref.,  IV, 

353. 
Chryseida  cyanea,  note  on  ref.,  VI,  281. 
Chrysidida;,  males,  genital  armature  in,  II,  386. 
Chrysis  sp.,  specimen  determined,  III,  335. 
Curysobothris  californica,  injuring  apple,  V,  33. 
chlorocephBla  =  8cituIii,  IV,  130. 


Chrysobothris  femorata,  on  maple.  III,  161. 

parasitizeil  by  Labena  apicalis,  111,464. 
])arasiti/ed  by  Br.icon  pectinator,  IV,  257. 
on  live  oak,  V,  33. 
one  anniuil  generation  of,  VI,  206. 
niali,8upposeil  parasite  of,  111,412. 
Kcitiila,  synonymy  of,  IV,  130. 
somisculpta,  bred  from  apple  and  live  oak,  V,  33. 
n.sp.,  on  strawberry,  V,  18. 
sp.,  Polychroma  sp.  parasitic  on,  V,  141. 
Chrysocharis  siiigulari.«,  pupa  of,  IV,  194. 
Chrysochlamys,  larval  habits  of,  1, 5. 
Chrysochus    auratu.s,   larvae    feed    on   roots  under- 
ground. Ill,  349. 
cobaltinus,  injuring  peach.  III,  162;  ni.,  V,  17. 
Chrysomela  dislocata,  on  Malvastrum,  V,  39. 
exclamationis,  on  sunflower,  V,  39. 
flavomarginata,  hibernation  and  food  plant  ot", 

ref.,  V,  287. 
pallida,    subsequently   described   as  Gonioctena 

pallida,  IV,  93,  94, 131. 
vulgatissima  =  Phyllodecta  vulgatissima. 
Chrysomelid  larva^,  iu  ants'  nests,  IV,  148. 
Chrysonielidie,  publications  on,  ref.^  Ill,  3. 

food  habits  of,  ref.,  IV,  230. 
Chrysopa  albicornis,  on  cotton,  VII,  28. 
atteuuata,  on  cotton,  VII,  28. 

Perilanipus  hyaliuua  bred  from,  VII,  245. 
cocoon,  Mesochorus  (?)  chrysop.-e  bred  from.  III, 

156. 
liueaticornis,  on  cotton,  VII,  28. 
nigricornis,  on  cotton,  VII,  28. 
oculata,  on  cotton,  VII,  28. 

enemy  of  Psylla  pyricohi,  VII,  180. 
lifehistory  of,  VII.  181. 

Otacustos  atriceps  and  (>.    chrysopa^  reared 
from,  VI  I,  244. 
ramburi,  enemy  of  Pulvinaria,  IV,  408. 
sp.,  Icerya  enemy,  1, 130, 165. 
sp.,  eff'ect  of  hydrocyanic  acid  gas  on,  1,286. 
sp.,  preying  on  the  grain  aphis,  II,  31. 
sp.,  iiossible  A'edalia  enemy,  IT,  73. 
sp.,  parasitized  liy  Ilemiteles  rufiventri.?,  ITT,  153. 
pp.,  Tclenomus  chrysopiv  bred  from  eggs  of,  TV, 

124. 
sp.,  offensive  odor  of,  IV,  146. 
sp.,  habits  of,  IV,  147. 
sp.,  enemy  of  scale-insect,  ref.,  V,  140. 
Chrysophanus  dispar,  disapjicarance  of,  IV,  138. 
hippothoe,  C.  dispar  a  local  form  of,  IV,  138. 
Chrysopophagua  coinpressicornis  new  gen.  and  sp., 

descr.,VII,245,246. 
Chrysops  hilaris,  number  killed  by  kerosene,  V,  13. 
sp.,  in  Colorado,  IT,  146. 
sp.,  biting  horses'  ears.  III,  3.35. 
vittatus,  specimen  determined,  III,  336. 
Chrysotoxum,  larval  habits  of,  1, 5. 
Chub  minnow,  insect  diet  of.  T,  159. 
Chuck-wiirs-widow,  beetles  iu  stomach  of,  11,189. 
Cicada  ochreoptera,  irrigation  against,  V,  80. 
periodical.     {See  ('.  septendecini.  ) 
pruinosa,  fed  on  by  Sphecius  specioeus,  TV,  248. 
septendecini,  broods  of,  I,  31,  50,  218;  I,  298,324; 
IV,  141;  art.,  V,  298-300. 
larva,  I,  342. 

1675  appearance  of,  IT,  161. 
in  1889,  ref.,  II,  385. 
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Cicada  peptendecini,  Spliecius  spociosus  destroyiuj;, 
III,  87. 

irregular  appearance  of,  V,  200;  VI,  347. 
New  Jersey  Inilletin  on,  in.,  VI,  210. 
larval  life  of,  VI,  281. 
eggs  supposed  to  l>e  poisonous,  VI,  378. 
chimneys  of,  VII,  27G,  424. 
tibicen  is.  sparrows,  in.,  VII,  195,  197. 
tredecim,  Brood  X,  I,  31. 

unusual  occurrence  of,  V,  50. 
in  Georgia,  V,  298. 
localities  of  brood  XVI,  V,  298. 
Cicadida?,  monograph  of,  notice,  II,  388. 

injuring  vine,  III,  33. 
Cicadula  e.\itiosa,  in  timothy,  I,  381. 
nigrifrons,  on  grass,  IV,  197. 
quadrilineata,  damaging  chrj'santhemums,  ref.. 
Ill,  351. 
in  grass,  IV,  197. 
feeding  on  cotton,  VII,  323. 
(juadripunctata,  injuring  grain,  VI,  267. 
sexpuuctata,  feeding  on  cotton,  VII,  323.. 
virescens,  jjarasitiz.ed  Iiy  I'ipunculus,  II,  271. 
Cicindela  forniosa,  in  Nel)raska,  II,  145. 

lecontei,  resembles  limbata  in  habits,  II,  145. 
lepida,  on  white  sands  in  Neliraska,  II,  145. 
liml)ata,  in  Neliraska,  II,  144. 
Iiunctulata,  in  Nebraska,  II,  145. 
sexpunctata,  in  cotton  fields,  VII,  246. 
venusta,  in  Nebraska,  II,  145. 
Cigarette  beetle,  extract  from  corr.,  II,  3G8. 
remedy  against,  IV,  165;  V,  198. 
(?),  in  Brazil  and  West  Indies,  V,  202. 
notes  on,  VI,  3,  40,  219,  273. 

{See  also  Lasiodernia  serricorne.) 
Cigarettes,  injured  by  Lasiodernia  serricorne,  I,  378. 
Cigars,  damaged  by  Lasioderma  (?)  in  Brazil,  V,  202. 
Cilla-us  linearis,  in  aroid  flowers,  VII,  345. 
Cimbe.v  americana,  priorissuingof  malesexof,  1, 57. 
tachiuid  bred  from,  II,  104. 
injuring  willow  and  Cottonwood,  art.,  II, 

228-230  ;  III,  77,  IV,  132. 
parasites  of.  III,  155,  177,  276  ;  IV,  67  ;  V,5. 
Sarcophaga  bred  from,  ref.,  V,  23. 
in  Nebraska,  in.,  V,  195. 
connata,  Opheltes  parasitic  on.  III,  177. 
fenio"ata,  Opheltea parasitic  on,  III,  177. 
humeralls,  Opheltea  parasitic  on.  III,  177. 
willow,  in  Nebraska  report,  ref.,  II,  258. 
Cimex  inodorus,  in  henhouses,  VI,  166. 
in  New  Mexico,  VII,  210. 
lectularius.     (See  Acanthia  lectularia.) 
Ciniflonid.T,  characters  of,  1, 2(;0. 
Circotettix  shastanus,  in  Arizona,  VI,  30. 
Circular  No.  1,  Div.  Eut.,  criticism  on,  IV,  83. 
Cis  dichrous,  in  fungus  on  live  oak,  Y,  34. 

fuscipes,  Anoxus  chitteudenl  probably  parasitic 
on,  V,  250. 
Cistelida?,  revision  of,  ref.,  IV,  350, 351. 
Citheronia  regalis,  injuring  cotton,  III,  339;  IV,  160. 
(See  «/.«)  "  Hickory  horned  devil.") 
sepulchralis,  larva  described  in  "Kntomological 
News"  (p.  124),  III,  356. 
Cladius  isomera  =  C.  pectlnicornis,  V,  6. 

pectinicomis,  on  rose,  art.,  V,  6-9. 
Clastoptera  obtusa,  in   New  York,  ref.,  VI,  283. 
pini,  in  New  York,  ref.,  \l,  283. 


Cleigastra  suisterci  n.  sp.,  bred  from  swine  dung.  III, 

357. 
Cleodora  canicostella  n.  sp.,  descr.,  1, 82. 
moliyi,  in  Tasmania,  ref.,  VI,  11. 
modesta  u.  sp.,  descr.,  I,  82. 
pallidella,  Wlsm.'srevision,  I,  81. 
palli<listrigella,  Wlsm.'s  revision,  1, 81. 
sabulella  n.  sp.,  descr.,  1, 83. 
Hji.,  Wlsin.'s  revision,  I,  81,82, 84. 
Btriatella,  Wlsm.'s  revision,  1. 82. 
tophella  n.  sp.,  descr.,  I,  83. 
Oleonus,  synopsis,  ref.,  IV,  351. 
Cleriil  beetle,  found  in  plush,  IV,  203. 
Clems  fjrmicariu.s,  attempt  to  introduce  into  United 
States,  V,  146, 188. 

enemy  of  injurious  Scolytidie,  A^I,  125-129. 
result  of  introduction  doubtful,  VI,  13!i. 
rosraaruB,  possible  enemy  of  Anthonomus,  V,  182. 
Click  lieetles,  remedies  against,  IV,  269. 
Clisiocampa  americana,  parasite  of,  1, 161. 
in  Arkansas,  11,27. 
in  New  York,  ref.,  II,  338;  IV,  60. 
in  New  England  States,  III,  20,124,483. 
taken  by  electric  lamps,  m..  Ill, 323. 
parasitized  by  Pimpla  couquisitor.  Ill,  462. 
Telenomus  clisiocampae  bred  from  eggs  of, 

IV,  123. 
abundance  of,  in  Massachusetts,  VI,  36. 
spraying  against,  VI,  184. 
communistic  cocoons  of,  VII,  429. 
californica,  parasitized  by  Pimpla  inquisitor.  III, 
462. 
sylvatica  probably  mistaken  for,  m.,  IV,  167. 
constricta,  parasitized  by  Brae  on  n.  sp.,  II,34l». 
disstria,  stopping  trains.  III,  477. 
nuestria,  in  England,  1, 151. 
ep.,  Telenomus  clisiocampa*   bred  from  eggs  of, 

IV,  123. 
sp.,  on  hop  in  Washington,  V,  50. 
sylvatica,  stopping  trains,  II,  58. 
(?),  in  Ohio,  III,  8. 

parasitized  by  Limneria  fugitiva.  III,  157. 
occurrence   in   California  doubtful,  m.,  IV, 
167, 
Clistopyga  pleuralis,  parasitic  un  Gelechia   robiniii- 

foliella(?),  111,463. 
Clivinia  Impressifrons,  affecting  corn.  III,  159. 
Cloeotus,  living  under  decaying  bark,  m.,  111,485. 
Clostera  americana.  parasitized  by  Khogas  melleus, 
II,  352. 
inclusa,  parasitized    by   Rhogas  canadensis,  II, 
352. 
Clover  cutworm,  in  Canada,  1, 356. 
-hay  worm,  injury  by,  II,  19. 
in  Ohio,  ref.,  IV,  2. 
some  studies  of,  art.,  IV,  121-122. 
notes  on,  1\,  206. 
place  of  oviposition  of,  1\,  272. 
treatment  of,  VI,  72. 

(See  also  Pyralis  costali.*.) 
-leaf  midge,  checked  by  para-sites,  VI.  73. 
weevil,  in  Canada,  ref.,  II,  3.37. 

invasions  by,  art..  Ill,  231 ;  V,  99. 

in  Pennsylvania,  IV,  27;^. 

in  Connecticut,  IV,  401. 

in  Ohio,  V,  .54  ;  VII,  203. 

in  New  Jersey,  V,  98  ;  VII,  196. 


GENERAL    INDEX. 


C'lover-lcaf  weevil,  westward  spread  of,  V,  279. 

in  Maryland,  abundance  of,  VI,  328. 
in  West  Virginia,  VII,  14S. 
in  Michigan,  A'll,  I'.tV. 

(See  iilso  Phytonomus  punctatus.) 
mite,  article  on,  III,  45-52. 
in  Iiousep,  V,  347. 

{.sVc  (iho  Bryobia  pratensis.) 
root-borer  in  Canada  and  Long  Island,  I,  156. 
in  Ohio,  I,  319. 
on  peas,  \,  99. 
Cecidomyia,  in  England,  ref.,  II,  337. 
-seed  caterpillar,  art.,  IV,  .■>ri-58. 
remedy  against,  V,  74. 
in  Iowa,  V,  112. 

(Seea?»oGrapholithainterstinctana.) 
midge,  in  Ohio,  I,  142 ;  IV.  2. 

remedies  against,  II,  339  :  IV,  13. 
American,  in  England,  III,   293;   ref. 

366. 
Mammoth  clover  exempt  from,  V,  74. 
in  Iowa,  \,  112. 
checked  by  parasites,  VI,  73. 
stem-borer,  as  gall  maker,  I,  119. 
food  plants  of.  III,  254. 
misapplication  of  name,  m.,  IV,  92. 
{See  aho  Languria  mozardi.) 
thripB.     (See  Phloeothrips  nigra,  V,  113.) 
weevil,  yellow-legged,  in  England,  Y,  296. 
Clothes  moths,  in  India,  II,  61. 

account  of  and  means  of,  destroying,  II,  211. 
omitted  in  Bos'  compendium,  m.,  IV,  149. 
possible  parasite  of,  IV,  394. 
as  museum  pests,  IV,  400. 
new  food  habit  of,  VI,  270. 
Clothilla,  affinities  of,  IV,  188,  189. 
Clubiona  putris,  parii-sitized  by  a  dipteron,  II,  288. 
Cluster  fly,  a  household  pest,  V,  263. 

in  New  York,  ref.,  VI,  283. 
Clytanthus  albofasciatus,  beaten  from  grape,  V,  54. 
Clythra,  two  species  in  ants'  nests  in  Euroi>e,  ref., 

IV,  148. 
Clythrini,  myrmecophilous,  IV,  148. 
Clytus  robinise  =  Cyllene  robin ia>. 
Cnesinus  strigicoUis,  in  Lifjuidambar,  rem.,  Ill,  87. 
Coal  oil  as  an  insecticide.     {See  Kerosene.) 
Cocaine,  for  insect  stings.  III,  344. 
Coccid  notes,  rev.  of  art.,  V,  64. 

larva',  preference  for  black  insects  as  carriers, 

VI,  252. 
on  sugar  cane  and  guava  in  Mauritius,  VII,  430. 
Coccida-,  melting  wax  before  mounting  of,  1, 152. 
in  India,  11,55,  61. 
food  of  Coccinellida;,  II,  363. 
injuring  vine.  III,  33. 
review  of  article  on.  III,  250. 
alteration  in  form  of  plants  duo  to.  III,  343. 
in  Dr.  Bos'  work,  ref.,  IV,  149. 
a  generic  synopsis  of,  rev.,  IV,  150. 
of  Jamaica,  lists  of,  IV,  333  ;  V,  245. 
some  species  possibly  beneficial,  IV,  381. 
chalcidid  parasites  of,  rem.,  IV,  411. 
food  plants  of,  art.,  V,  158-160. 
gall-making,  notes  on,  V,  360. 
attacks  liy,  V,  363. 
fed  upon  by  Erastria  scitula,  VI,  6. 
Italian  work  on,  rev.,  VI,  48. 


Coccid.T,  of  Leeward  Islands,  list,  VI,  50. 

method  of  study  of  life  hi^tories  of,  VI,  85. 
distribution  of,  art.,  VI,  99-103. 
abundance  of,  in  Trinidad,  VI,  196. 
maritime  species,  art.,  VII,  42-44. 
Coccinella  abdominalis,  effect  of  hydrocyanic  acid  gas 
on,  1, 286. 

preying  on  Dactylopius  destructor,  VI,  3.34. 
(Adalia)  bipunctata,  hibernation  of,  in  Massachu- 
setts, 1, 56. 
destroying  aphie.  III,  190. 
dispar,  cannibalism  among,  11,55,121. 
Juliana,  Euphorus  sculptus  parasitic  on,  VI,  14. 
nova-zealaiidica  —  undecinipunctata.  III,  S.IJ. 
novemnotata  (''9-punctata"), parasitized,  I,  102. 
cannibalism  among,  11,121. 
experiment  with,  11,364. 
identified,  m.,IIT,  165. 
Homalotylus  obscurus  parasitic  on,  V,  249. 
feeding  on  cotton  aphis,  VII,  247. 
quinquepuuctata,  parasitized,  1, 103. 
repanda,  destroying  Bhopalosiphum,  II,  287. 

"  in  Tasmania,  ref.,  VI,  12. 
sanguinea,  Homalotylus  obscurus  parasitic  on, 

rev.,  V,  249. 
septempunctata,  parasitized,  1, 103. 
transversoguttata,  preying  on  Epilachna,  II,  114, 
115. 
on  hop  louse  in  Oregon,  VI,  13. 
undecinipunctata  (Nova-zealandica)  destroying 
Icerya,  II,  57. 
=  nova-zealandica,  1 II,  352. 
Coccinellid,  Australian,  importation  of,  I,  297. 

Honwlotylusn.  sp.,  parasitic  on,  V,  207. 
Coccinellida',  iu  Yucca  flowers,  I,  368. 
eating  grain  aphis,  II,  31. 
experiment  with,  II,  363. 

breeding  for  use  against  noxious  insects,  V,  68. 
importation  of,  m..  A',  71. 
Tasmanian,  art.,  VI,  11. 
Coccophagusaurantii  =  Prospaltaaurantii,VII,7. 
californicus  n.  sp.,  doscr.,  I,  269. 
citrinus=  Aspidiotiphagns  citrinus,  VI,  230. 
hawaiiensis,  parasite  of  Pulvlnaria  camcllicola, 

VI,  334. 
lunulatus  n.  sp.,  descr.,  VI,  232. 
n.  sp.,  Icerya  parasite,  1, 130. 
Coccotorusscutellaris,  oviposition  of,  1,89. 

iu  sand  cherry,  II,  258. 
Coccotrypcs  dactyliperda,    in    fruit  of   palms,  VI, 

221;  vri,  332. 
Coccus  adonidum,  in  Chile,  1,154. 

cacti,  eaten  by  jiredaceous  caterpiller,  1,258. 
citri,  synonymy  of,  1,118. 
halophilus,  note  on,  VIT,  43. 
liarrisii      Chiona-spis  furfurus,  VII,  5. 
hesperidum,  in  Chile,  1,1.54. 
linearis,  synonymy  of,  tn..  Ill,  89. 
pineti,  synonymy  of,  ni..  Ill,  89. 
vandalicus,  on  thccocoanut,  II,  278. 
zostera>,  note  on,  VII,  43. 
Cochineal  insect,  caterpillar  destroying,  1, 258. 

on  Cactus,  ni.,V,49. 
Cochliopodidre,  possibly  dc.'c<'nded  from  Satuniii.ia>, 

V,355. 
Cochylis  ambiguella,  monograph  on,  ref.,  111,341. 
Cockchafer,  Kuropean,  remedies  against,  11,300. 
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Cockchafer,  fungous  diswise  of,  IV,  281. 
Cockroacli,  Gcrm<an,  account  of,  11, 2(57. 
(.See  also  Kctobiii  (Blatta)  gcrmanica.) 
oriental,  damagiag  books,  1, 70. 
toail  ts.,I,34I. 
vivii)arous,  art.,  Ill,  443. 
tropical,  iu  New  Orleans,  V, 2(11. 
cropuf,  rof.,  V,  217. 
in  Brazil,  V,  2(10. 
egg  parasites  of,  V,  274. 
American,  at  World's  Fair,  VI,  222. 
{See  also  Periplaneta  aniericana.) 
Cockroaches,  account  of, II,  2G6. 
of  ludiana,  rov.,  VI, 341. 
destroyed  by  frost,  VII,  281. 
migration  of,  VII,  349. 
C'ocoauut  and  Guava  mealy  win;^-,  V,314. 
Codling  moth,  in  Saumler's  lus.  luj.  Fruits-,  1,327. 

spraying  against,    1, 123, 2G0  ;  II,  27(1,   .337, 

340  ;  III,  272,  400,  420,  421,  435  ;  IV,  1(57, 

204,  288,  40!) ;  V,  213. 

iu  Australia  and  Tasmania,  1, 354J3C1;  III, 

353  ;  IV,  2  ;  V,  214,    216  ;  VI,  37  ;  VII,  410. 

remedies  against,  1,350;  III,    40;    IV, 288, 

355;  V,l,  73,  79,  292;  VI,  258. 
enemies  of,  II,  83. 
Pacific  Coast  habits,  II,  84. 
e.xperiments  on,  II,  181;  III,  272;  V,  3. 
in  Nebra.ska,  ref.,  II,  258;  III,  437;  V,141, 

195. 
exporting  eneiniesof,to  New  Zealand, III, 43. 
in  Oregon,  ref..  Ill,  250;  V,  292. 
legislation  against,  111,341  ;  V,  277. 
as  a  friend,  art.,  111,347. 
larva;  fed  upon  by  woodpecker.  III,  348. 
in  Massachusetts  bulletin,  III,  3()0. 
in  New  Zealand,  III,  394. 
larva  in  March,  111,396. 
in  New  Mexico,  m..  Ill,  419;  IV,   91,   295; 

VII,  209. 
in  Mississippi  bulletin,  IV,  90. 
varieties  of  apple  affected  by,  IV,  133. 
hair-worm  p  irasites  of,  IV,  140. 
in  England,  ref.,  IV,  294. 
Physianthus  vs.,  IV,  331. 
expense  of  spraying  against,  Y,  73. 
irrigation  against,  V,  79. 
increase  in  New  Jersey,  V,  93,  94. 
in  Missouri,  V,  135. 
lamp  trap  a  failure  against,  V,  215. 
time  to  spray  against,  in  Oregon,  V,  292. 
three-brooded  iu  Oregon,  V,  292. 
in  Capo  Colony,  V,  295. 
in  Briti.sh  Columbia,  ref.,  VI,  3. 
not  controlled  by  parasites,  VI,  144. 
trapping  larvaj  of,  VI,  258. 
iu  Idaho,  VII,  202. 

double  broodcdnessof,VII,  217,  art.,  248-251 . 
Oecilius    aurantiacus,  Alaptus  sp.  parasitic  on,  VI, 

228. 
Ciulinius  meromyza',  parasitic  on  Meromyza  anieri- 
cana, III,  59. 
sp.,  parasite  on  Meromyza,  IV,  87. 
Cceliodes  ina;qualis  =  Craponius  inii>f|ualis. 
Ccelocnerais  californicus,  on  sycamore,  IV,  202. 
Coelodasys  leptinoides,  Teleuomus  cuulodasidis  bred 
from  eggs  of,  IV,  123. 


I     Cielo|ia  frigida,  in  seaweed,  VII,  54. 

Ccelostoma  scabrata,  affecting  sat  saplings  in  India, 

11,204. 
Ccenopa'us  palmeri,  lives  in  Opuntia,  II,  102. 
Coffee  in.sect8,  iu  Hawaii,  VI,  334. 

scale,  fungus  on,  VI,  55. 
Colaptes  cafer,  destroying  codling  moth.  III,  79. 
Colaspidea  flavida,  on  cotton,  VII,  247. 

sniaragdula,  on  apple,  \  I,  313. 
Cola.si)is  brunnea,  iujuring  strawberry,  HI,  364, 
fluvida,  on  grapevine,  HI,  12.3. 
pallida  =  Metachroma  pallidum,  IV,  94, 131. 
"tristis"  =  Nodonotapuucticollis,  VII,419. 
Colastes  (?),  parasitic  on  Gossyiiaria  ulmi,  11,351. 
microrhopaUe,  parasitic  on  Microrhopala  vittata, 
11,351. 
('olastus  uiger,  iu  figs,  I,  253. 
truncatus,  in  figs,  1, 253. 
j     Coleophora  caryjvfoliella,  parasitized   by   Hhyssalus 
[         triliueatus,  11,351. 

cinerella,  parasite  of,  1,101. 

(?),  parasitized  liy   IMnipla  iuila:,Mtrix,  III, 

401. 
parasitized  by  Pimpla  inquisitor,  II  [,402. 
cispiticella,  parasitized  by  Bracon  juiicicola,  II, 

349. 
laricella,  on  larch,  IV,  4u5. 
malivorella,  spraying  against,  VI,  184. 
n.  sp.,  on  blackberry,  V,  18. 
n.  sp.,  on  orange,  m.,  V,  18. 
sp.,  parasitized  by  Bracon  junci,  II,  349. 
sp.  (?),  parasitized  by  Bracon  trifolii,  11,349. 
sp.,  parasitized  by  Zele  atriceps,  111,59. 
sp.,  parasitized  by  Hemiteles  coleophora-,  HI, 

152. 
sp.,  parasitized   by   Heniiteles  coluniMana,  III, 

153. 
sp.,  on  peach,  m.,  V,  17. 
Coleoptera  of  North   America,   Leoonte  and   Horn, 
rev.,  I,  231. 
raining  leaves,  II,  77. 
blind  species  of,  II,  291. 
aquatic,  from  Mississippi  bottoms,  II,  294. 
injuring  vine,  111,33;  art.,  VII,  384-387. 
of  Canada,  list  of,  rev.,  Ill,  311. 
cllections  of,  III,  350;  IV,  137. 
aquatic,  exhibited,  IV,  102. 
occurring  in  grass,  IV,  198. 
California,  notes  ou  habits  of,  art.,  IV,  260-262; 

V, 33-36, 269. 
new  species  of,  IV,  350, 351. 
southwestern,  biologic  notes  on,  V,  38-40. 
Ohio,  notes  on,  V,  53. 
North  American,  remarks  uu,  V,  132. 
Lake  Superior,  habits  of,  ref.,  \,  134. 
hymenopf  erous  parasites  of,  art.,  V,  247-251. 
western,  exhibition  of,  m.,  V,  288. 
in  foreign  exhibits  at  World's  Fair,  VI,  218. 
paper  on  habits  of,  ref.,  A'l,  281. 
Melsheimer's  caUlogue  of,  VI  ,282. 
in  gopher  holes,  origin  of,  VI,  307. 
Coleopterous  larvso,  sent  by  C.  V.  Eiley  to  F.  Mei- 
iiert,  Copenhagen,  list  of.  III,  .330. 

injuring  corn  in  New  Mexico,  m,,  IV,  25. 
in  cistern,  IV,  209. 
dorsal  appendages  of,  IV,  352. 
Coleothrips  trifasciata,  on  weeds,  1,140. 
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C'oleothrips  trifasoiata,  injuring  wlieat,  T,  141. 

probable  cause  of  "  rust"  on  oats,  111,301. 
on  celery,  ref.,  Vl.'iill. 
Colias  (?),  ep.  parasitized  by  Apanteles  limenitidis 
V.  flaviconcha^  III,  15. 
pliilodice,  destroyed  by  tiger-beetle  larvie, IV,  loo. 
Apanteles  ep.  bred  from,  \,  VAC. 
"Collar  worm,"  on  hop  =  Gortyna(IIydrrecia)iniraa- 

nis,V,125. 
Collecting  and  preserving  insects,  n-f ,  V,  140. 
Collections  of  insects,  art.,  II,  342-34ti ;  IV.  34G,  347  ; 

art.,VI,23G-242. 
ColU.ps  quadrimacuiatus  preying  on  .Xspidiotus  per- 
niciosus,  A' I,  251,  3C7. 
sp.,  occurrence,  ni.,  Ill,  230. 
Colopha  cragrostidis,  apparently   identical  with   C. 
ulniicola,  V,  235,  237. 
ulmicola,  apparently  identical  with  ('.  eragros- 
tidis,  V,  23-.,  237. 
Colorado  insects,  rev.,  VI,  331. 

potato  beetle,  in  Nova  Scotia,  1, 100. 
in  Ohio,  1,319. 

effect  of  Bordeaux  nii.\ture  on,  II,  180. 
eggs  destroyed  by  Tronibidiuiii,  II,  189. 
gypsy  molh  a  greater  pest,  II,  209. 
tachinid  parasite  of,  II,  233. 
new  enemy  of,  in  Nebraska  report,  II, 

258. 
and  its  food  plants,  II,  319. 
bird  enemies,  III,  174. 
in  Australian  bulletin,  ref.,  Ill,  353. 
ducks  destroying,  V,  250. 
southern  range  of,  V,  350. 
Color  of  a  host  and  its  relation  to  parasitism,  art., 

IV,  205;  V,25G. 
Colors  in  insects,  abs.,  VI,  379. 

Coloring  matter  of  plant  louse  on  golden  rod,  V,  49- 
Colpognathus  euryptychia;,  parasitic  on  Euryptychia 

saligncana,  111,152. 
Columbian  bark  beetle.  (ScfCorthyluseolumbiauus.) 
Kxposition, apiarian  exhibit,  art.,  VI,  242-247. 
insects  in  foreign  exhibits,  art..  VI,  213-227. 
list   of  insects   in  foreign  exhibits  of,   VI, 

218-223   220. 
treatment  of  infested  cental  cxhiliits  of,  VI, 

224. 
insect  collections  of,  art.,  \1,  23G-242. 
Columbus  Horticultural  Society,  notice  of,  II,  387. 
Coinpsodryoxenus    brnnneus,     Rhyssalus    gallicola 

reared  from  gall  of,  II,  351. 
Compsoniyia  maccllaria,  treatment  of,  IV,  275. 

in  Jamaica,  ref.,  VI,  273. 
Comys  fusca,  parasite  of  Pulviuaria,  IV,  142. 

sp.,  reared  from  Lecanium,  V,  207. 
Cone-headed  locust,  on  cotton,  Vll,  2i'.. 
Cone-nose,  bloodsucking,  calied  "nidiiitnr  bug,"  X, 
268. 
blood-sucking,  again,  corr.,  VI,  207. 

(See  also  Conorhinus  tanguisuga.) 
anotlier  blood-.sucking,  VI,  52. 
variegated,  habits  of,  V,  203. 
Conicera  atra,  breeding  in  decayed  radishes,  II,  358, 
371. 
sp.,  in  corpse,  II,  341,  350. 
Coninomus  carinatus,  at  World's  Fair,  A' I,  227. 
nodifer,  new  to  No.  Am.  fauna,  II,  333. 
sp.,  at  World's  Fair,  A'l,  219. 


Conopid.T,  parasitism  of,  A'l,  202,  204. 
ConocepbaluB  ensiger,  oviposits  between  root  leaves 
and  stems,  II,  224. 

in  February,  lA',  400. 
obtusu,s,  on  cotton,  A'll,  26. 
Conorhinus  sanguisuga,  bite  of,  I,  347  ;  II,  106. 
blood-sucking  haldt  of,  III,  466. 
notes  on,  I  A',  273;  V,  268. 
n.  sp.,  from  California,  A'l,  52. 
sp.,  severe  bite  of,  YI,  267,  378. 
variegatus,  habits  of.  A',  203. 
(See  also  Cone-nose.) 
Conosoma  littoreum,  accidental  occurrence,  A'l,  221. 
Conotclus  obscurus,  Thrips  attacking,  1, 139. 
Oonotrachelus  crata'gi,  typi-s  of,  I\',  393. 

nenuphar.    Fuller's    rose  beetle  mistaken    for, 
11,90. 

parasites  of,  II,  280,  3.53  ;  III,  156. 
possible  occurrence  of,  in  Tasmania,  III,  480. 
on  apple.  A',  99. 
in  Australia  (?),  ref.,  A'l,  59. 
spraying  against,  A'l,  185. 
{See  also  Plum  curculio.) 
Conozoa  texana,  in  New  Mexico,  VI,  30. 

wallula,  in  California,  I,  228. 
Contagious  germs,  use  of,  in  the  field,  III,  197. 
Convergent  ladybird,  par<i.siti/.ed,  I,  101. 
"Coontie"  worm,  in  Florida,  I,  .39. 
Cooperative  work  against  insects,  III,  202;  A',  291; 

VI,  374  ;  VII,  267. 
Copal,  insects  imbedded  in,  AI,  240. 
Copestj"Ium  marginatum,  Maseochura  valida  larvip 

breeding  in  pupariuni  of.  III,  310. 
Copidosoma,  method  of  pupation,  lA',  103. 

truncatellum,  parasitic  on  Depres,saria,  I,  OS. 

parasite  of  Plusia,  II,  2.-.3  ;  III,  72. 
variegatum  n.  sp.,  descr.,  I,  197. 
Copidryas  gloveri,  art.,  I,  104-100. 
Copper  carbonate,  experiments  with,  ref.,  lA',  2, 
compoijnds,  ineffective  against  rose  chafer.  III, 

221,  223. 
oxide  of,  analysis  of  fruit  sjirayed  with,  A',  3. 
Coprid,  stridulation  of,  II,  13. 
Copris  Carolina,  mouth-parts  of,  rev.,  lA',  350, 

gopheri  ii.  sp.,  in  Florida  gopher  holes,  A'l,  305  ; 

descr.,  VI,  310. 
minutus,  ref.,  VI,  307. 
Cojitotriche  complanoides,  note  on,  II,  322. 
n.  gen.,  descr.,  II,  322. 
zellcriella.  III,  386,  387,  388. 
Copturus  adspersus,  bred  from  Chrysopsis  villosa  (?), 
V, 269. 

longulus,  parasitized    )iy  Sigalphua   copturi,  II, 

353. 
lunatus,  on  Cnicus,  A',  269. 
Coreid,  tiat-horned,  feeding  on  cotton,  A'II,320. 
Corethra  species,  eaten  by  fish,  1, 159. 
Coriuiein-na  nitiduloides,  in  ant's  nest,  II,. 390. 

pulicariiion  celerj-,  VI,211. 
Corisa  altcrnata,  Notonccta  undulata  oii,TI,  201. 

eaten  by  fish,  1, 160. 
Coriscus  ferus,  in  grass,  m.,  IV.  108, 

preying  on  Monostegia  ignota,  II,  140. 
Corizus  hyalinus,  Icerya  enemy,  1, 130. 
Corks,  wino  bottle,  attacked  by  insects,  1, 91. 
Corn  aphis,  relation  of  ants  to,  1, 152. 

on  wheat  in  England,  m..  A',  29C. 
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Corn  liill-lnigs,  life  history,  11, 132, 338. 
cramliid,  notes  on,  al)S.,  IV,  42. 
ear  worm.   {See  Boll  and  Corn  worm  and  Ileliothis 

armiger. ) 
fly,  ribliou-foofed,  of  Europe,  danger  of  import- 
ing to  Australia,  1, 1"J3. 
-meal  remedy  against  eabbage  worms,  ref.,  V,  62. 
moth,  in  England,  I,  314, 355. 
nitrate  of  soda  cs.  insects  affecting,  ref.,  V,  217. 
plant-louse,  in  Mississippi,  II,  283. 
-root  plant-lonse,  no  remedy  against,  111,5. 

summary  liistory  of,  article  on.  III,  23;i-238. 
in  Illinois  report,  ref.,  IV,  293. 
correspondence  on,  VI,  .32. 
root-worm,  in  South  Carolina,  T,  386. 
in  Kentucky,  II,  179. 
in  Jlississippi,  11,  283;  III,  338. 
in  Nebra,ska,  II,  258,  V,  195. 
rotation  of  crops  a  remedy  against,  IV, 

14, 15. 
estimated  damage  by,  and  amount  saved 

from,  IV,  14, 15. 
bacteriological  disease  of,  ref.,  IV,  293. 
in  Kansa.s,  V,  116. 
Southern,  m.,V,  296. 
in  Louisiana,  ref.,  VI,  2. 
Western,  ref.,  VI,  208. 
sawfly,  European,  imported,  II,  164. 
taken  near  Ottawa,  II,  286. 

(See  also  Cephus  pygmajus. ) 
stalk  borer,  larger,  in  Virginia,  V,  48. 

(See  also  Diatra^a  saccharalis. ) 
syrphus  tly,  art.,  I,  5. 
in  Missouri,  II,  115. 

(See  also  Mesograpta  polita.) 
web  worm,  in  New  Jersey,  VI,  188. 
worm,  (bollworm)  in  California,  1, 331, 332. 
in  Nebraska  report,  II,  258. 
in  Mississippi,  11,283. 
in  India,  ref.,  IV,  296. 
crusher,  corr.,  V,  259. 
inNewMe.\ico,VII,210. 

(See  also  Ileliothis  armiger.) 
Cornel  sawfly,  habits  and  data  of  injuries,  II,  239. 
Corrodentia,  relation  of  Platypsyllus  to,  I,  302. 
Corrosive  .sublimate  to  i)revent  potato  scab,  VI,  349. 
Corthylus  columbiauus,  work  of,  in  tree   400  years 
old,  VI,  281. 

on  oak  and  tulip,  ref,,  VI,  281,  282  ;  notes, 
VII,  146. 
punctatissiraus,  food  habits  i^f,  III,  17f<;  VI,  281; 

VII,  145. 
spinifern.sp..  Ill,  178. 
Corticaria  fenestralis,  at  World's  Fair,  VI,  227. 

ferruginea,  at  World's  Fair,  VI,  219. 
Coruco,iu  New  Mexico,  A'll,  210. 
Coruna  clavata=Coryna  clavata. 
Corvus  scapulatus,  eating  locusts.  Ill,  66. 
Corydalus  corjiutus,  popular  names  for,  II,  122. 

horned,  in  New  York,  ref.,  VI,  283. 
Corylophida',  resemblance  to  Platypsyllus,  1, 304, 305. 
Corymbites  larva,  in  burrow  of  Saperda  Candida,  VI, 

327. 
Coryna  clavata,  pupation  of,  IV,  195. 

identical  with  Pachycrepis,  m.,  IV,  196. 
Corythuca  arcuata  on  quince,  II,  48. 
near  ciliata,  in  Trinidad,  VI,  196. 


Coscinoptera  dominicana,  biological  notes  on,  IV,  268. 
sj).,  myrmecophilous  habits  of,  IV,  148. 
vittigera,  biological  notes  on,  IV,  148,  268. 
Co.ssin»',  boring  coffee  and  tea  i>lanls,  II,  193. 
Cossonus,  food  habits  of,  1, 198. 
Cossus  alni,  description  of,  1, 251. 

robinia',  growth  of,  1, 250. 
Cosmopepla  carnifex,  injuring  potato,  1, 157. 

injuring  raspberry  foliage,  II,  258. 
Cosmoptery.x  chalyba-ella  u.  sp.,descr.,  1,289. 
clemensella,  synonymy  of,  1, 289. 
delicatella  n.  sp.,  descr.,  I,  290. 
gemniiferella,  synonymy  of,  1, 289. 
nitons  n.  sp.,  descr.,  1, 289. 
pulcherrimella,  Wlsm.'s  revision,  1, 289. 
quadrilineella,  Wlsm.'s  revision,  1, 290, 291. 
unicolorella  n.  sp.,  descr.,  1, 291. 
Cotesia  flavipes,  para.site  of  sugar-cane  moth,  IV,  397. 
Cottida',  insect  diet  of,  1, 159. 
Cotton  Aletia.     (See  Cotton  worm  and  Aletia.) 
aphis,  food  plants  of,  VII,  313. 
description  of,  VII,  314. 
enemies  and  parasites  of,  VII,  315. 
on  cotton,  VIT,  32:!. 
boll  weevil,  note  on,  VII,  281. 
report  on,  art.,  VII,  295-309. 
remedies  against,  VII,  304. 
in  Texas,  mistakes  about,  VII,  362. 
(See  also  Anthonomus  grandis.) 
cutworm , in  Mississippi,  VII,  321. 
diseases  of,  m. ,  A',  296. 
insects, remedies  against,  art.,  A'l,  107. 

found  in  Mississippi,  notes  on,  articles,  VII, 
25-29, 240-247, 320-326. 
lace-wing,  note  on,  VII,  27. 
moth,  Sarcophaga  infesting,  ref.,  V,  23. 

(>sVc  also  Cotton  worm  and  Aletia  argillacea.) 
plant-louse.    (See  Cotton  aphis  and  Melon  plant- 
louse.) 
root  galls  of  Anguillulid»,  m.,  V,  297. 
stainer,  art.,  1,234-241. 

parasite  of  supposed  eggs  of,  I,  241-242. 
injuring  oranges,  1, 190. 
in  Florida  bulletin,  ref..  Ill,  256. 
new,  in  Jamaica,  IV,  34<>. 
remedies  against,  V,  52, 53. 
St.  Andrew's,  ref.,  V,  52. 
locally  known  as  "red  bug,"  V.  271. 
worm,  in  Mississippi,  1, 17,  216;  II,  283;  IV,  34. 
damagecaused  by,  II,  32-33;  III.  398  ;  IV,  12. 
on  n-d  clover  in  Indiana,  II.  382. 
in  Florida  liulletin,  ref..  III.  25ii. 
preyed  upon  by  Panorpa,  ni.,  III.  306. 
stopping  trains,  mm.,  111,477. 
treatment  of,  IV,  13, 14,  35,  208  :  VI,  167. 
anatomy  of.  ref.,  V,  205. 
question  in  1894,  art.,  VII,  315-320. 
destroyed  by  Sinea  diadema,  VII,  321. 
in  cotton  fields,  VII,  324. 
Cottontail  hot,  art.,  V,  317-320. 
Cottonwood  h-af-beetle,  in  Pennsylvania,  I.  51. 
in  South  Dakota,  IV,  67. 
in  New  York,  VII,  r,:^. 

(See  aha  Liua  and  Melasomia.) 
Cottony  cushion  scale.     (See  Fluted  scale,  i 
maple  scale,  in  Oregon,  III,  125. 

in  New  York  report,  ref.,  III.  252. 
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Cottuny  maple  scale,  in  Ctah,  in.,  IV,  75. 
I)arasites  of,  IV,  142. 
in  Washington,  VI,  2, 
"Crackamirc,"  local  name  lor  Iilini'iiiudii  Hies,  V, 

271. 
"Cradlers,"  local   name  for  long-liorncil   grasshop- 
pers, V,  271. 
Cramliid,  injuring  grass  in  Australia,  1,363. 
CraMihi(la>  from  Death  Valley  expedition,  VI,  255. 
Cramhus  caliginoaellus,    notes  and    remedies    sug- 
ge^^ted,  IV,  42. 

on  corn,  IV,  78. 

parasitized  by  Perisemus  prolongatus,  IV, 

122. 
iu  Delaware,  ref.,  V,  217. 
sp.,  on  corn,  in  New  Jersey,  VI,  188. 
s)>.,  parasitized   by  Mesosteuus  albomaculatus, 

111,153. 
topiarius,  article  on,  VII,  1-5. 
treatment  of  species  of,  VI,  7"2. 
vulgivagclhis,  jiarasitized  by  Cryptus  mnndus, 
111,154. 
parasitized  by  Lauipronuta  frigida.  Ill,  4C4. 
zeellns,  parasitized  liy  Zelo  nigriceps.  III,  59. 
parasitized  by  Limueria  argentifrons.  III, 

158. 
in  cornfields,  VII,  54. 
Cranberry  fruit  worm  in  Canada,  ref.,  II,  337. 

fungus  gall,  mistaken  for  Pliytoptus  galls,  1, 112, 

261 ;  art.,  2-9-280. 
girdler,  article  on,  VII,  1-5. 

submergence  against,  VII,  3. 
scale,  in  Canada,  ref.,  II,  337. 
worm,  black-headed,  iu  Canada,  ref,  II,  337. 
Crane,  as  a  locust  destroyer,  IV,  4()0. 
Crane  fly,  larvas  destroying  wheat,  art..  Ill,  12. 
Crane  flies,  robin  eating,  V,  148. 
iu  Ohio,  ni.,  V,  296. 
treatment  of.  VI,  73. 
('rap(inius(('(eliodes)iuiie(iualis,  remediesagainst.III, 
167;  V,47. 

in  Arkansas,  III,  452. 
( 'remnops  vulgaris,  parasite  of  Loxostego  sticticalis. 

VI,  371. 
Crepidodera  atriventris,  hibernation  of,  V,  336. 
cucumoris  =  Epitrix  cucumeris. 
helxines,  hibernation  of,  V,  336. 
lineata,  on  Erica  scoparia,  m.,  V,  340. 
niodeeri,  hibernation  of,  V,  336. 
rufipes,  injuring  peach,  1, 280  ;  art.,  V,  334, 341. 
attacking  grapo  buds,  VII,  384. 

(.See  aho  Red-legged  flea-beetle.) 
Cratotechus  brevicapitatus,  parasitic  on  Seirodonta 
bilineata,  mm.,VII,280. 
sp.,  pupation  of,  IV,  104. 
Cremastus  cookii,  parasitic   on   I'hoxopteris  conip- 
tana.  III,  156. 
mellipes,  hosts  of.  III,  156. 
missouriensis,  parasitic   on    lei)idopteruii8  larva 

(?),  Ill,  156. 
retinia',  hosts  of,  III,  156. 
Cresylic  ointment,  against  screw  worm,  ref.,  111,362. 
Cricket,  banded  sand,  not  poisonous,  111,336. 
camel  =Stagniomantis  Carolina, 
cotton  or  white,  on  strawberry,  corr.,  IV,  276. 
destructive,  in  Louisiana,  1, 87. 
field,  enemy  to  strawberry,  ref..  Ill,  366. 


Cricket,  Great  Plains,  in  Idaho,  VI,  20. 
migration  of,  VII,  417. 
in  Idaho,  remedies  aga'ust,  VI,  23, 24. 
in  Indiana,  rev.,  VI,."il. 
margined,  on  O-sage  orange,  ni.,  V,  155. 
mole,  life  history  of,  ref.,  V,  134. 

in  New  Jersey  bulletin,  rev.,  V,  217. 
remedy  against,  III,  298. 
southern,  on  strawberry,  IV,  276. 
species  of,  on  cotton,  VI F,  25. 
western,  in  Colorado,  I,  .57. 
iu  Idaho,art.,  VI,  17-24. 
in  Utah,  VII,  274. 

(.See  also  Aiiabrus  simplex.) 
Crioceris  asparagi,  soutliward  spread  of,  1,29. 
enemies  o'',  I,  61. 

Myobia  puniila  a  parasite  of,  II,  234. 
in  New  Hampshire,  IV,  401. 
at  Rochester,  New  York,  m.,  V,  99. 
westward  spread  of,  VI,  186. 
remedy  against,  VI,  191. 
12-imnctata,  in  Maiylaud,  IV,  395. 
"     in  New  Jereey,  V,  94  ;  VI,  191. 
spreading  slowly,  m.,  V,  98. 
Crioprora,  larval  habits  of,  I,  5. 
Croppies,  insect  diet  of,  1, 159, 160. 
Crossidius,  synopsis  of  genus,  ref.,  IV,  350. 
Crossocosmia,  synonymy  of,  IV,  116. 
Crossotosoma  ivgyptiacuni,  note  on,  11,327. 
account  of,  III,  97. 
an  Icerya,III,184. 
Croton  bug,  in  Treasury  Department,  1, 68, 191. 

account  of,  II,  267. 
Crow,  destroying  white  grubs,  II,  195. 

destroying  locust  in  Egypt,  m.,  IV,  286. 
Crown  borer,  strawberry,  ref..  Ill,  366. 

lepidopterous,  on  .strawberry,  V,  18. 
Cryphalus  intricatus,  on  Picea  engelniauui,  m.,  VII, 
255. 
jalappa',  iu  commercial  jalap,  VI,  221,  261  ;  VII, 

33-2. 
striatus,  on  Picea  engelmauni,  m.,  VII,  235. 
Cryptamorplia  desjardinsii,  ref.,  VI,  55. 
Cryptocephaluscalidus,  on  cotton,  VII,  247. 
spread  of,  VII,  360, 430. 
venustus,  divergent  habits  of,  1,32. 
CryptochsBtum   grandicornis,  Rondani's  description 
of,  1,331. 
relationship  with  Lestophon us,  1,330;  11,91. 
Cryptoglossa  huvis,  in  houses,  V,  39. 
Cryptohypnus  abbroviatus,  life  history,  ref.,  IV,  231. 
Cryptohenius  (montrousia>)  moutrous;eri,  IVeiliiig  on 
Dactylopius  sp.,  IV,  290. 

importation  of,  IV,  290. 
Cryptolechia  algidella,  referred  to  Stenoma,  II,  153. 
concolorella,  doubtful  position  of,  II,  152. 
cressonella,  synonym,  II,  151. 
ferruginosa,  relation  with  obsoletella,  II,  151. 
frontalis,  relation  with  Stenoma,  II,  lTy>. 
humilis,  referred  to  Stenoma,  II,  154. 
lithosina,  referred  to  Ide,  II,  1.55. 
nubeculosa,  synonym,  II,  154. 
obsoletella,  note  on,  II,  151. 
quercicella,  synonymy  of,  II,  151. 
roflexella, synonymy  of.  II,  151. 
schla'geri,  referred  to  Stennuia,  II,  152. 
sp.,  characters  and  relations,  II,  loU,  164. 
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Cryiitdlecliia  sp.,  remarks  ou,  111,481. 

straniinella,  formerly  under  Machimia,  II,  IfiO. 
vestalis,  referred  to  Idc,  II,  155. 
Cryptopliagid  (?)  (^  Pliara.xonotliakirseh;),  in  edible 

products  at  World's  Fair,  VI,  219,  223,  224. 
Cryptopliagiis  aoutangulvis,  at  World's  Fair,  VI,  218. 
Cryptoi)hasa  unipunctata,  habits  and  earlier  stages 

of,  in  Australia, art..  Ill,  384;  ref.,  V,  63. 
Ci-y|itorhopalum  triste,  larval  habits  of,  ref.,  VI, 379. 
Crypturgus  alutaceus  n.  sp.,  MS.,  ret'.,  V,  288. 

atomus  =  C.  pusillus,  IV,  132. 
Cryptns  alamedensis,  parasitic  on  lepidupteron.  III, 
153. 
amerieanus,  hosts  of.  III,  153. 
atriooUaris,  parasitic  on  leaf  roller  on  plum  (?), 

Ill,  154. 
bellus,  parasitic  on  Tolypo  velleda,  III,  154. 
carpocapsaj,  parasitic  on   Carpocapsa  saltitans, 

III,  154. 
cyaniventris,  parasitic  on  Hydrocampaproprialis, 

III,  154. 
extrematis,  parasitic  on  lidmbyoid  {?),  Ill,  154. 
flagitator,  parasite  of  Dei)res3aria,  I,  98. 
rauiidus,  parasitic   on    Crambus   vulgivagellus, 

111,154. 
nuncius  (extrematis? ),  hosts  of,  III,  154. 

parasite  on  Cimbex,  ref.,  \,  5. 
profligator,  parasite  of  Depressaria,  I,  98. 
robustus,  attacking  cutworms,  VI,  376. 
sp.,  parasite  of  Cheimatobia,  III,  77. 
sp.,  parasitic  on  sawfly  on  black  birch,  III,  164. 
sp.,  bred  from  Thalpochares  cocciphaga,  m.,V, 

207. 
iiltimus,  parasitized  by  Euura  s.-uodosa.  III,  154. 
Cucullia  intermedia,  parasitized  by  Aniblyteles  nubi- 
vagus,  111,152. 
revision  of  genus,  ref.,  V,  140. 
Cucumber  beetle,  striped,  calomel  against,  1, 350. 
in  Ohio,  II,  294. 
gauze  frame  again.«t,  II,  340. 
in  Mississippi,  III,  337. 
in  Ohio  bulletin,  ref.,  Ill,  254. 
experiments  against,  ref.,  IV,  2. 
in  Mississippi,  ref.,  IV,  90. 
successfully  treated,  IV,  138. 
in  New  Jersey,  ref.,  VI,  209. 

(.See  aluo  Diabrotica  vittata.) 
12-spotted,  in  New  Mexico,  VII,  210. 
(See  also  Diabrotica  12-punctata.) 
tlea-beetle,  on  potato,  1, 157. 
Culex  ciliatus,  hibernating  in  Massachusetts,  1, 52. 

in  Colorado,  II,  140. 
Cupes  lobiceps,  on  live  oak,  V,.34. 
Curculio,  bud,  in  Tasmania,  ref.,  V,  216. 
grape,  letter  on,  III,  167. 

in  Arkansas,  III,  452, 453. 
plum,  feeding  experiments,  II,  3. 

.insecticide  against,  art.,  II,  3-7;  III,  254, 

306";  IV,  2,  238,  293, 409;  V,3,  62. 
notes  on,  art.,  Ill,  219,  227. 
egg-laying  record  of,  HI,  228. 
in  Massachusetts  bulletin.  III,  365. 
in  Mississippi,  m.,  IV,  34,  ref.,  90. 
iu  New  Jersey,  IV,  45;  V,  93,  94. 
in  Nebraska,  m.,  IV,  133. 
exploded  remedy  against,  V,  53. 
on  apple,  V,  94, 99. 


I'linulio,  iilnni,  scarcity  in  Iowa,  m.,  V,  112. 
in  .\ustralia(?),  ref  ,   VI,,'J9,60. 
transportation  of  parasites  of,  VI,  1.32. 
(Hee  aim  Conotraehelns  nenuphar.) 
Curculionida',  breeding  habits  of,  II,  109-112. 
Curius  dentatus,  supposed  host  of  Ilelcon  dentipe^ 

V,  248. 
Currant  aphis,  in  lnwa.  mi.,  Ill,  479. 
borer,  in  JIiclii;;:in,  II,  12. 

in  Oregon  bulletin,  ref.,  111,256. 
imported,  in  Colorado,  ref.,  IV,  35.5. 
gall  mite,  in  England,  ref.,  11,3:57. 
sawfly,  Trichogramma  sp.  parasitic  on,  V,  289. 
shoot  and  fruit  moth,  in  England,  m.,  V,  296. 
stem  borer.loug-horned.  III,  251. 
stem  girdler,  in  New  York,  ref.,  VI,  283. 

articles  on,  VI,  296-301 ;  VII,  .387-390. 
worm,  remedies  against,  1, 17,  229;  11,2.52. 
in  Ohio,  m.,  I,  319. 
Cuterebraamericuna,  m.,  111,25. 

cuniculi,on  rabbit,  corr.,V,  138. 
emasculator,  art,  1, 214-216. 

attacking  cat,  VI,  260. 
fontinella,  infesting  cottontail,  art.,  V,. 317-320. 
scutellaris,  habits  of  unknown,  I,  215. 
sp.,  parasite  in  mouse,  VI,  46. 
Cteniza  ariana,  .\stomelIa  reared  from,  II,  288. 
Cutworms,  remedies  against,  I,  15;  II,  76;  111,248; 

IV,  42,  45,  205,  269,  399;  V,  6,  217;  VI,  154, 184,  376; 
VII,  191. 

injuring  grass,  1,317;  V,  137. 

in  India,  II,  01. 

in  Nebraska  report,  II,  258. 

Anthrax  bred  from,  11,280. 

in  Mississippi,  11,283. 

extreme  ravages  of,  II,  318, 319. 

injuring  tea  plant,  11, 330. 

in  Canada,  ref.,  II,  .330,  338;  V,  62, 124;  VI,  284. 

notes  on.  III,  215, 25G,  337, 338, 479. 

enemies  of.  III,  259;  ref.,V,5;  VI,  143,  376. 

on  cotton,  abs.,  IV,  31. 

damage  by  t^achnosterna  attributed  to,  IV,  132. 

injuring  tobacco,  ref.,  IV,  287. 

damaging  onions,  IV,  401. 

in  Okliihoma  bulletin,  ref.,  V,  148. 

damaging  grapes  in  California,  V,354. 

in  New  Jersey,  VI,  188. 

abundant  in  Illinois,  VI,S74. 

and  army-worm  habit,  VII,  415. 
Ctenochiton   perforatus,  introduced  from  .Vnslralia, 

V,282. 
Ctenucha  virginica,  injuring  grasses,  V,  125. 
Cyaniris  pseudargiolus,  on  clover,  II,  340. 
Cyclocephala  immaculata,  biologic  notes  on,  III,  245, 
246. 

pupates  in  spring,  III,  243. 
Cycloncda  sanguinea,  successfully   carried  to   New 

Zealand,  IV,  339. 
Cylapus  tenuicornis,   occurrence  of,  in   District   of 

Columbia,  III,  87,  356. 
Cylas  formicarius,  sweet-potato  borer,  III,  334,  404; 

V,  261. 

in  .lamaica,  VI,  43. 
Cyllene  picta,  mistaken  for  household  jiest,  IV,  396. 
Bracon  and  Doryctes  parasites  of,  V,  248. 
indication  of  fall  emergence,  VII,  140. 
robinise,  injuring  roses,  I,  198. 
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C'ylleiie  robinia^  idontifiod,  III,  417. 

ill  West  Virgiuia  rcpt.,  ref.,  Ill,  435. 
Cymatodora  ovipeiinis,  breeding  habits  of,  V,  33. 
Cymodusa  sji.,  parasitic  on  Melissopus,  VI,  322. 
Cynipida-,  inoiiograpb  of,  rev.,  VI,  4".>. 
Cyuips  quercus-incllaria,  lioney  produced  from,  V, 
259. 
quercus-prunus,  parasitized.  III,  41. 
Cyntliia  silkworm,  parasite  of,  note,  VI,  327. 
Cyprcfis  twig  borers,  art.,  Ill,  IIG. 
Cj'pronodoiite  fei-ding  on  mosquito  larvai  in  Trini- 

da<l,  VI,  197. 
Cyprus,  supposed  gall  mites  in,  V,  349. 
Cyrtomerus  pilicornis  in  allsjace,  ref.,  VI,  273. 
Cyrtoneura  ca-sia,  an   injurious  insect,  art.,   VII, 
338-339. 
stabulans,  enemy  of  Aletia,  I,  216. 
on  exhumed  corpses,  II,  371. 
in  Colorado,  ref,  IV,  355 
reported  bred  from  onioi;s,  VII,  339. 
Cyrtosia  spp.,  food  plants  of,  \,  92. 
Cyrtoxipha  gundlachi,  on  cotton,  VII,  25. 


I>acnusa  confusa,  i)arasitic  on  dipterous  miner.  III, 
59. 

flavocincta,    parasitic   on   dipterous   leaf-miner, 

III,  59. 
oscinidis,  parasitic  ou  osciuid  miner.  III,  58. 
senilis,  Hessian  fly  parasite,  I,  132. 
Dactylopius  citri  fdestructor),  synonymy  of,  I,  118. 

mistaken  for  Icerya,  II,  .55. 

parasitized  by  Lysiphlebus  eitraphis,  III,  60. 

from  Sandwich  Islands,  m.,  IV,  218  ;  V,  282. 

(destructor),  damaging  coffee.V,  60;  VI,  334. 

in  Italy,  ref.,  A'l,  48. 

(destructor),  biology  of,  VII,  108. 

in  New  Mexico,  VII,  210. 
destructor  =  citri. 
herbicola,  on  grass,  ref.,  IV,  90. 
iceryoides,  introduced  from  Australia,  V,  282. 
longispinusClongifilis),  on  mango,  Y,  160. 

on  Psidium  and  Oossypium,  V,  246. 

in  Italy,  ref.,  VI,  48. 

occtirrence  of,  VI,  103. 

biology  of,  A'll,  170. 
Bp.,  infested  by  testophonus,  I,  165. 
sp.,  in  Egypt,  II,  256. 

sp.,  on  red  clover,  Solenopsis  attending,  II,  2.58. 
sp.,  on  tomato.  III,  413,  419. 
sp.,  preyed  upon  by  lepidopteron.  III,  482. 
ppp.,  ou  orange,  ref.,  IV,  2S8. 
sp.,  preyed  upon  by  coccinellid,  m.,  IV,  290, 
sp.,  on  Acalypha,  found  in  Jamaica,  IV,  333. 
sp.,  Aphycus  si>.  bred  from,  V,  207. 
sp.,  on  8<igar  cane  in  West  Indies,  VI, 45. 
sp-,  eggs  of,  on  timotliy,  VI,  375. 
trifolii  =  Coccus  trifolii,  VII,  172. 
virgatus,  on  cotton,  V,  246. 

on  Viola,  V,  247. 

occurrence  of,  m.,  VI,  103. 

on  cactus,  V 11, 4.^0. 
Titis,  disai)pears  wlien  its  metamorphosis  is  dis- 
turbed, 11,36. 
Pactylota  kinkerella,  Wlsm.'s  revision,  1, 84. 

snellenellan.  sp.,  descr.,  I,  84. 
Dactylotum  longipennis,  in  New  Mexico,  VI,  30. 


Iiai-tylotuia  variegatuni,  in  New  Mexico,  VI,  30. 
Dakruma  coccidivora,    destroying   Coccus  cacti   in 
Texas,  1, 258. 

referred  to  Latilia,  111,32. 
parasitized  by  Mesastenus  gracilis,  III,  15 '.. 
parasitized  by  Meniscus  dakrumie.  III,  4''4. 
leeding  ou  Lecanium,  VII,  148,40:). 
attacked  by  Leucodesmia  typica,  VII, 402. 
Damanis  .sp.,  Barbados  sugar  mites, III,  31. 
Danais  archippus,  swarming  of.  III,  27, 

larvie,  destroyed   by   liacterial  diseases,  in  , 

III,  259. 
eaten  by  mice,  V,  270. 
in  Chile,  note,  VI,. -527. 

{See  ii/<i«  Anosia  plexippus.) 
chrysippus,  Hemisuga   hastata   feeding  on,  IV, 
283. 
Daremma  catalpte,  on  Catalpa,  II,  3»2. 
Darters,  insect  diet  of,  1, 159, 160. 
Dascyllida',  supposed  Iarva>  in  cistern,  IV,  269. 
Datana  angusii,  in  Indiana,  II,  149. 
parasitized.  III,  174. 
on  walnut,  lA',  133. 
in  Nebraska,  m.,V,  141, 
integerrima,  i)ariisite  of,  1,177. 

spinning  habits  of,  m.,  V,  141, 
ministriv,  areenic  solution  not  affecting,  1, 12.5. 
parasites  of,  1, 161, 177, 2(X) ;  II,  257  ;  III,  26. 
defoliating  black  walnut,  II,  256. 
in  Minnesota  bulletin,  ref.,  111,256. 
in  Mississippi,  III,  3:!8. 
parasitized  by  Pimpla  annulipes.  III,  461. 
on  apple,  IV,  133. 
in  Nebraska,  m.,  V,  195. 
perspicua,  oviposition  of  Tachina  on,III,4H. 
sp.,  parasitized  by  Thalessa  lunator,  1, 176. 
sp.,  parasitized  by  Heteropelma  datana-,  III,  155. 
sp.,  in  New  York  City,  m.,  IV,  60. 
Date-palm  scale,  insecticides  against,  art.,  Ill,  441 ; 

ref.,  IV,  296. 
Day  flies,  eaten  by  fish,  1, 160. 
Death's-hetid  moth,stridulation  of,  11,13. 
Death  Valley  moths,  notice.  A',  297  ;  descr.,  A',  3i8; 
art.,  VI,  254. 

web  of  young  trout,  note,  A'll,  50. 
Deceptive  resemblances  in  nature,  ref..  A',  52. 
Dectcs  spinosus,  biologic  notes  on.  III,  86, 141, 312. 
Deer  iK.tfly,  from  California,  1,386. 
Deilephila  eupliorbiw,   apparently  restricted  to  one 
species  of  Euphorbia,  mm.,  IV,  382. 
on  sea  spurge.  A',  118. 
llneata,  with  Cojiidryaa  gloveri,  1, 104. 

almost  omnivorous,  mm.,  I\',  382  ;  A',  118. 
Delphax  ornata,  in  grass,  IV,  198. 
Deltocephalus  dcbilis,  in  Iowa,  III,  479  ;  A',  11,'i,  114. 
inimicus,  in  Iowa,  m.,  IV,  197  ;  A',  113,  114. 
retrorsns,  in  gniss,  m.,  IV,  197. 
sayi,  in  grass,  m.,  1\',  197. 
s|i.,  treatment  of,  A'l,  74. 

xauthoneunis,  Gonatoiuis  parasitic  on,  II,  271. 
Deltoid,  (?)  larva  in  Florida  gopher  holes,  A'l,  305. 

moths,  proposed  monograph  of.  A',  60. 
Demodex,  aflinities  of,  lA',  183. 
sp.,  attacking  cattle,  A',  132. 
Dendroctonus  frontalis,  attempt  to  introduce  Euro 
pean  enemies  of,  A',  126, 146. 

forests  damaged  by,  art.,  A',  187-189. 
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Dendroctonr.s  froiitalit',  remedies  against,  V.  188. 
scarcity  of,  in  1893,  YI,  l-ld. 
rufipennis,  on  Picea  engelnianni,  m.,  VII,  255. 
simplex,  on  tamarack,  I.  UiJ. 
terebrans,  abundance  of.  in  \Ve>t  Virginia,  VI, 
128. 
Dendroides  canadensis  =  bicolor,  IV,  13'i. 
Dendrotettix  gen.  nov.,  cliaracters  of,  V,  254. 
longipenuis,  habits  and  occurrence,  IV,  20. 
var.  quercus,  charactei-s  of.  A',  25.5, 256. 
n.  sp.,  de.*cription  of,  ref.,  V,  255, 
paper  on,  ref.,  V,  288. 
Department  of  Agriculture,  relations  with  stations, 

111,203. 
Depressaria  albipuuctella,  compared,  I,  254, 255. 
cinereocostella,  Wlsm.'s  revision,  I,  255. 
ciniflonella,  beaten  from  fir,  1, 256. 
clausella=cinereooostella,  1, 255. 
cryptolechiella,  synonym,  II,  151. 
culcitella,ally  of,  1,257. 
fernaldella  n.  sp.,  descr.,  I,  256. 
gracilis  n.  sp.,  descr.,  I,  257. 
grotella,  note  on,  I,  95. 
heracliana,  synonymy  of,  1, 94. 

articles  on,  I,  94-98  ;  V,  1(10-109. 
hilarella,  note  on  larva,  I,  256. 
hypericella,  allied  to  fernaldella,  1,256. 
lythrella  n.  sp.,  descr.,  I,  257. 
parilella  var.  novo-mundi,  Wlsm.'s  revis.,  1, 256. 
pulvipennella,  syn.,  1, 255. 

parasitized  by  Cremastus  inellipes,III,  156. 
purpurea,  allies,  I,  257. 
solidaginis  n.  bp.,  descr.,  I,  255. 
togata  n.  sp.,  descr.,  I,  254. 
umbellarum  =  heracliana,  I,  94. 
Dermanyssus  gallina-,  note,  VI,  'Ail. 
Dermatobia  cyauiventris,  note  on.  ref.,  V,  3. 

noxialis,  human  botfly,  1, 226  ;    II,  386  ;  V,  3, 59, 
265, 266. 
(?),  in  necks  of  cats,  ref.,  V,  06. 
sp.,  infesting  man,  art.,  I,  70-80. 
sp.,  transmitter  of  disease,  ref.,  V,  273. 
Dermestes  lardarius,  in  National  Museum,  I,  384. 
cosmopolitan.  III,  34. 
damaging  honeycomb,  ref.,  III.  252. 
at  Chicago,  ref.,  VI,  226. 
in  warehouses,  ref.,  VI,  332. 
maculatus,  compared  with  T>.  lardarius,  I,  384. 
pupation  under  bark,  ni.,  IV,  48. 
vulpinus,  litigation  relative  to,  I,  260. 

damaging  silk  cocoons  in  India,  II,  62. 
injury  to  goat  skins,  II,  63-04 
damaging  woodwork.  III,  344. 
and  tobacco,  paper  read  at  meeting  of  Assn. 

Econ.  Entom.,  m.,  IV,  48. 
damaging  leather,  ref.,  IV,  403;  VI,  170. 
on  dried  fish,  VI,  226. 
Dermestida^,  infesting  museums.  III,  34. 

supposed  larva  destroying  tussock  moth  eggs,  IV, 
222. 
Derostenus  sp.,  bred  from  Bucculatrix,  V,  16. 
Desmia  maculali8(?),  parasitized  by  Khogas  desmii*', 
II,  352. 

in  Mississippi,  III,  ,338. 
remedy  against,  V,  137. 
Desmocerusauripennis,  on  Sanibucus  glaucus,  V,  35. 
DexiidSB,  parasitism  of,  VI,  203. 


Diabrotical2-punclata,  injurinj,'  fruit  tri'i^s,  1,58,305. 
on  corn  in  South,  I,  380;  II,  283;  II1,80,3;J8; 

VI,  2. 
in  Kentuek}'  and  A'irginia,  II,  179. 
on  roots  of  Ruilbeckia,  II,  182. 
remedies  against,  III,  5;  VI,  37. 
on  peach  and  cabbage.  III,  84. 
descr.  of  larva.  III,  150. 
habits  and  life  history  of.  III,  4.30  ;  IV,  104, 

108. 
probable  early  account  of,  IV,  264. 
correspondence  supposed  to  relate  to,  IV,  270. 
bacterial  disease  of,  ref.,  IV,  293. 
in  Kansas,  V,  116,  m.,  296. 
disseminating  a  plant  disease,  VI,  122. 
difficulty  of  controlling,  VI,  154. 
in  new  Mexico,  VII,  210. 
on  cotton,  VII,  247. 
var.  tenella,  food  habits  of,  V,  39. 

(.See  Cucumber  and  Molon  beetle.) 
longicornis,  not  in  Kentucky,  11,  179. 
in  Nebraska,  II,  182  ;  V,  195. 
on  cotton  blooms.  III,  151. 
rotation  of  crops  a  remedy  against,  IV,  14, 

15;  VI,  94. 
estimated  damage  by  and  amount  saved  from, 

IV,  14,  15. 
compared  with  D.  12-punctata,  IV,  105,  In", 
in  Kansas,  V,  110. 
soror,  eaten  by  Xysticus  gulosus,  II,  74. 
Tachiua  bred  from,  II,  74,  art.,  23:j-2.36. 
injuring  corn  in  California,  III,  468. 
on  Yucca  whipplci,  \,  312. 
sp.,  Uropoda  americana  on,  m.,  IV,  27. 
sp.,  supposed  larva>,  in  Australia,  IV,  389. 
trivittata,  hydrocyanic  acid  gas  against,  I,  286. 
vittata,  Melanophora  a  parasite  of,  II,  234. 
gauze  frame  against,  II,  :!40. 
infesting  corn.  III,  54,  149. 
in  Mississippi,  III,  337. 

in  New  Jersey,  IV,  44;  V,  98;  VI,  187,  209. 
correction,  lA',  107. 
remedies  against,  \,  98;  VI,  122. 
on  cotton,  VII,  247. 
DJaeretus    americanus,   parasitii-    i>n    .Siphonopliora 
avenw,  III,  61. 
brunniventris,  parasitic  on  Siphonopliora  a venie, 

III,  61. 
ferruginipes,  )  ara'itic  on  Siphonophora  avena% 

III,  61. 
n.  sp.,  parasitic  on  cabbage  aphis.  III,  454. 
Diamond-back  moth,  damaging  cabbage  in  Africa, 
II,  2. 

in  New  Zealand,  II,  121. 

in  England,  m.,  IV,  39,  rev.,  236,  ref.,  294, 

295. 
on  turnips,  ni.,  V,  296. 

(See  (dxn  Plutella  cruciferarum.) 
Diapheromera  femonita,  not  poisonous.  III,  416. 
Sarcophaga  bred  from,  V,  23. 
damaging  forest  trees,  m.,  V,  i;3. 
locally  known  as  scorpion,  V,  271. 
sp.,  in  Colorado,  II,  140. 
Diapria  conica,  parasitic  on  Eristalis  tenax,  IV,  126. 

muscsp,  bred  from  dipterous  puparia,  IV,  126. 
Diaspis  aniygdali,  on  peach  in  Australia,  VI,  290. 
boisduvalii  attacking  cocoa,  VI,  197. 
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lMiis;.is  lii-oiiicliiv,  Aspiiiiotiphagus  citriuiis  iiarasitic 
on,  VI,  231. 
canieli,  iu  Massachusetts,  VII,  300. 
lanatus,  on  Calotropis  procera,  V,  246. 
food  plants  of,  V,  247;  VI,  288. 
iu  Florida,  corr.,  VI,  39. 
ou  grape  iu  Jamaica,  rof.,  VI,  ^S. 
in  Antigua  and  Mt'.\ico,  VI,  .'il,  l(i3. 
art.,  VI,  287-29-.. 

remedies  against,  VI,  294 ;  VII,  116,118,119, 
294. 
leperii,  on  peach  iu  Europe,  VI,  2'M. 
pelargonii,  found  iu  Jamaica,  IV,  33:i. 
pentagona,  attacking  mulberry.  III,  190. 

in  Italy,  III,  190. 
rosa%  notes  on,  IV,  213. 

Aphelinns  diaspidis  bred  from,  \,  207;  VI, 

233. 
on  pear,  VI,  290. 
iu  Arizona,  All,  360. 
sp.,  on  Capsicum,  found  in  Jamaica,  IV,  333. 
(?)  sp.,  on  tangerine,  Aiitigu.a,  VI,  50. 
vandalicus,  on  cocoaniit,  11,  278;  III,  290. 
l)iastata  u.  sji.,  parasitized  bv  Itiacon  diastata,  II, 

34S. 
Piastioplms  ncbu 


ills  of.  III,  4ii 


rgidus,  Orthopelniii 


ills  of,  V, 


343. 


Piatra-a  crambidoides  — P.  saccliaralis,  IV,  102. 
obliteratelIus  =  P.  saccharalis,  IV,  loj. 
(Chilo)  saccharalis  on  sugar  cane  in  Hawaii,  I, 
185. 
in  India,  II,  (U;  rtf.,  IV,  290. 
injuriousto  corn.  III,  01;  V,  48. 
in  Louisiana  bull.,  rcf..  Ill,  302. 
in  New  Mexico,  arr.,  IV,  24,  103. 
distribution,  remarks,  IV,  25. 
art.,  IV,  05-103;  rcf.,  .397;  note,  402. 
irrigation  against,  V,  80. 
ref.,  VI,  333. 
sacchari,  probable  syn.  of  saccharalis,  IV,  103. 
striatalis,  on  sugarcane  iu  Java,  etc.,  IV,  90, 102. 
Dibolia  a>rea,  occurrence  in  grass,  m.,  IV,  198. 
Dicalussplcndidus,  earlier  stages  of,  ref.,  V,  271. 
Dicerca  divaricata,  injuries  of.  III,  422. 

prolongata,  in  pojjlar,  I,  58. 
Dichdia  sulfureana,  reared  on  salsify,  II,  255. 

on  celery,  rcf.,  VI,  211. 
Bicielotus  sp.,  ]iarasitic  on  sawfly  on  Bctula  nigra, 

III,  152. 
Dicopina^,  revision  of,  rcf.,  V,  140. 
Dicfo  corruscifasciella,  synonymy  of,  II,  285. 
Pictyna  volujiis,  parasitized,  I,  lrp7. 
improbable  author  of  bite,  I,  282. 
sp.,  malformed  specimen,  IT,  102. 
"Pio  back"  of  orange,  and  leaf  hopjiers,  I,  52. 
Piedrocephala  tlavipes,  injuring  gmin,  A'l,  267. 
feeding  on  col  ton,  VII,  322. 
niollipos,  in  grass,  m.,  IV,  197. 
sp.,  treatment  of,  VI,  74. 
versuta,  feeding  on  cotton,  VII,  323. 

a  possible  host  of  Pipunculus  subvirescens, 
VII,  326. 
PifTerential  locust.     {See  Melanoplus  differentialis.) 
Digger  wusji,  killing  tiirantula  in  Texas,  II,  149. 
larva',  external  feeders.  III,  276. 
larger,  art.,  IV,  248-252. 


Digger  wiisp,  on  cotton,  VII,  241. 

Digitali.s,  ineffective  against  rose  beetles,  III,  223. 

Diglochis  sp.,  at  World's  Fair,  \I,  222. 

Diloba  cjvruleocepliala,  iu  ICngland,  I,  151. 

Dilobodcrus  abderus,  injurious  to  pastures,  VII,;i58. 

Dilophogaster,  Tomocera  changed  to,  II,  249. 

californica,  parasite  of  Lecanium  olen-,  11,248 
381;  III,  109;  V.207;  VI,  10,  334. 
Dilophns,  fall  occurrence  of,  II,  197. 
Dimorphism,  in  butterflies  III,  290. 

in  I'sylla  pyricola,  V,  227. 
Diucutes,  not  eaten  by  fish,  I,  100. 
Dingy  cutworm,  eating  strawberries,  II,  29. 
Diriocamptus,  considered   a  subsection   of  Perilifus, 

I,  3.38. 
DiuoclcUK  u.  g.,  synopsis  I'f,  ref.,  1\,  350,  351. 
Dinoderus  bifoveolatus  (brevis  ,  in  bamboo,  ref.,  VI, 
274. 

distribution  of,  VII,  .327. 
floridanum,  allied  species  in  ojiiiiMi  I'ipi-,  I,  220. 
punctatus,  Ca>nophanes  diuoderi  bred  from,  V, 

218. 
pu.<illus,  at  "World's  Fair,  VI,  219,  223. 
sp.  (^truncatus),  at  World's  Fair,  VI,  219,  22.3, 

224. 
tnincatus,  distribution  of,  VI 1,  327. 
Diogniitos  platypterus,  in  cotton  fields,  VII,  326. 
Diphucephala  eolaspidioides,  in  Australia,  III,  424. 

splendens,  inTasniania,  I,  301;  111,480. 
Diplodontus,  apparent  parasite  of  Simulium,  III,  454 
Diplodus  luridus,  feeding  on  cotton  aphis,  VII,  322. 

socius,  feeding  on  cotton  aphis,  VII,  322. 
Diplosiscaulicola,  injuring  Iceland  poppies,  VII,  4ol. 
equestris,  jirobably  injuring  barley  iu  England, 

II,  147. 
crigeroui  n.sp.,  ref,  VI,  332. 
liriodendri,  on  tulip  tree,  II,  362. 
nigra,   parasitized  by  Platyaaster  philanna,  IV, 

12.-.. 
jiyrivora,  synonymy  of,  I,  121. 
inEngland,  11,55;  VII,  274. 
in  New  Jersey,  IV,  45 
in  New  Yor'.:,  IV,  liil;  VI,  283. 
suggested  remedy  against,  VI,  183. 
resiuicola,  notes  on,  ref.,  A',  212. 
sp.,  gall  ou  Cattleya,  III,  22. 
sp.,  parasitized  by  Polygnotusdiplosidis,  I\,  126. 
sp.,  in  ovisacs  of  scale  insects.  A',  240, 
tritici,  importation  to  Australia,  I,  193. 
eaten  by  Megilla  macu'.ata.  III,  430. 
parasitized  by  Anopedias  error,  lA',  125. 
suggestion  of  importation   of   j.arasitcs  of, 
VI,  132. 
{See  aim  AVheat  midge.) 
Diplotaxis  harperi,  as  a.  strawberry  pest.  A'll.  199. 

sp.,  on  fruit  tree.s,  I,  .''i9. 
Diptera,  of  Chile.  I,  119. 

jiossible  jiarasite   of   Icerya,  In   New  /caland,  I, 

297. 
Liew's  work  on,  II,  190. 
ovii)ositing  on  Harpi[dioru8  eggs,  II,  243. 
piercing  ovi|)ositor3  in,  II,  2:11. 
a  uatic,  from  Mississippi  bottoms,  11,294. 
injuring  vine.  III,  33. 
jia-asites  compared    ■with   hynienojiterous.  III, 

mouth-parts  of,  rev.,  111,300. 
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Dii)kni,  larva^  vomited  by  cliild,  II 1, 3%. 
gills  of  a(inatic  Kirvju  of,  III,  •I',i2. 
larv.i<  under  skin  of  man,  I.V,  275. 
captured  by  primrose,  IV,  201. 
reared  from  gypsy  moth,  ref.,  IV,  354. 
parasitic  on   Melauoplus  devastator,    art.,    V, 

22-24. 
palpifer  in,  V,  IGl. 
larva  iu  oyo  of  toad,  V,  209. 
larvaj  infesting  a  turtle,  V,  269. 
not  (?)  attacked  by  parasites,  VI,  201. 
parasites  in  economic  entomology,  art.,  VI,  201. 
raspberry  girdler  iu  Michigan,  A'll,  199,201. 
injurious  to  cultivated  flowers,  art.,  VII,  399, 402. 
Dipterous  leaf-miner,  parasitized  by  Pacuusa  flavo- 
cincta.  III,  59. 
miner,  parasitized  by  Dacnueia  confusa,  III,  59. 
puparium,  parasitized  by  .Spalangia  drosophilai, 
IV,  123. 
Diseases  ofiusects,  III,  141, 1',I7,  2.">ll;  I V,  S8, 151,  l.->2; 
V, G8-T1. 
transmitted  by  insects,  V,  210. 
{See  also  Bacterial  diseases.) 
Disinfecting  imported  plants,  difficulty  of,  IV,  218. 
Disouycha  triangularis,  iu  Nebraska,  ref..  Ill,  137. 
Dissosteira  Carolina,  aerial  performances  of,  II,  1G2, 
262. 

notes  on,  ref.,  II,  385;  IV,  42. 
eggs,  Scelio  ovivora  bred  from,  IV,  124. 
iu  northwest  Missouri,  V,  323. 
in  Idaho,  ref.,  VI,  19. 
in  New  Mexico,  VI,  31. 
longipunnis,  habits  and  occurrence.  III,  438;  IV, 
19,  m.,  25,  52,  55,72,  322. 

notes  on  recent  outbreak  of,  abs.,  IV,  41. 
damage  attributed  to,  due  to  Colorado  potato 

beetle,  m.,  IV,  17. 
In  Kansas,  V,  116. 
in  Idaho,  ref.,  VI,  19. 
obliterata,  spurcata  a  form  of,  IV,  19. 
occurrence,  IV,  19. 
(?)  in  Idaho,  ref,,  VI,  21. 
Division  of  Entomology,  publications  of,  notices.  III, 

1,  307;  V,  218;  VII,  3G1. 
Docoelotussp.,  jiarasitic  on  sawfly.  III,  152. 
Dogfish,  insect  diet  of,  I,  159,  160. 
Dog  tick,  transmitter  of  disease,  V,  273. 
Dogwood  sawfly,  habits  and  injuries,  II,  239-243. 
Dolba  hylasus,  parasitized  by  Bracon  nigripictus,  II, 

348. 
Dolerus,  defined  by  submarginal  cells,  II,  243. 
collaris,  notes  on,  IV,  170,  172,  173. 
fulviventris,  on  Equisetum(?),  m.,  IV,  160. 
gonagra,  on  meadow  grass,  m.,  IV,  169. 
hajmatodes,  on  Juncus,  m.,  IV,  169. 
uiger,  on  Fe8tuca(?\  m.,  IV,  169. 
palustris,  on  Eiiuisotum  palustre,  m.,  IV,  1G9. 
sericeus,  notes  on,  IV,  172,  173. 
species  of,  considered,  IV,  169-174. 
unicolor  =  arvensis  cf ,  IV,  172. 

(arvensis),  larvaj  of,  IV,  170,  171,  172. 
Dolomedes,  on  tube  of  Lycosa  nidifex,  I,  1G2. 
Domestic  animals,  remedies  against  parasites  of.  III, 

251;  VI,  103-1G5. 
Donacia,  spp.,  ovipositor  of,  ref.,  V,  288. 
eubtilis,  pollenizos  Nuphar,  II,  201. 
Dorbug,  local  name  for  May  beetles,  V,  271. 


Dorcascli 

ma  nigrum 

,  habits  of,  IV 

130. 

wildi 

,  on  Osage 

jrange,  V,  155 

Dorcus  parallelus,  on 

pear,  ref..  Ill 

308. 

Dorosoriia 

,  insect  diet 

of,  I.  l.W. 

Doryctos 

>rylhromehis,  iiarasitic   ( 

II    It 

IV,  25;. 

n.elli 

les,  i>arasiti 

on  borer  in  rotti-n 

corn  (?), 


food, 
11,350. 
raiiiatuK,  doubtless  parasitic  on  (^yllone  i)icta,  V, 
248. 
Doryctina',  bred  parasitic,  II,  3.ji). 
Dorylaimus,  injuring  sugar  cane  iu  .Java,  II,  85. 
Dorymyrmex  pyramicus,  fondness  for  kerosene  in, 

VI,  41. 
Dorypliora  lO-lineata,  in  Noia  Scotia,  I,  l(i9. 
in  Ohio,  1,319;  11,92. 
in  Mississippi,  II,  22. 
southern  spread  of,  11,122. 
work  on  embryology  of,  II,  163. 
tachinid  ])arasito  of,  II,  233. 
rangeof.  Ill,  84. 
rare  in  New  Mexico,  IV,  26. 
not  checked  by  parasites.  A' 1, 143. 
note  on,  ref.,  VI,  282. 
Dorytomus  mucidus,  on  cottonwood,  111,72. 

synopsis  of  genus,  ref.,  V,  279. 
Dragon  fly  (or  dragon  flies),  larviv  attacking  young 
fish,  1, 58. 

eaten  by  fish,  1, 160. 

Zaitha  devouring  early  stages  of,  II,  201. 
notice  of  work  on  North  European,  11,260. 
flights  of.  Ill,  413. 
correction  to  a  note  on,  1\,  80. 
vs.  mosquitoes,  rem.,  V,  110. 
ref.  to  article  on,  VI,  212. 
catalogue  of  species,  rev.,  A'l,  342. 
DrassidiB,  effects  of  bite  of,  II,  255. 
distribution  of,  mm.,  IV,  229. 
spinneret's  of,  rem.,  \,  288. 
Drasteria  crassinseula,  iu  grass  lan<ls,  V,  87. 
erechtoa,  article  on,  V,  87-88. 
ochrea,  supposed  variety  of  crassiuscula,  V,  87. 
Drasterins  elegans,  infesting  corn.  Ill,  54;  IV,  107. 
life  history  of,  IV,  2.31. 
larva  in  onions,  111,166. 
Drepanosiphutn  acerifolii,  mites  on,  IV,  212. 
Drone  fly,  in  greenhouses,  V,  201 1. 

and  the  chrysanthemum,  V,  263. 
Drosophila  ampelophila,  found  in  lien's  feed,  II,  2.54. 
in  New  Mexico,  VII,  209. 
fiaveola,  mining  radish  leaves,  Vn,  3sl. 
graminum,  bred  from  cabbage,  VII.  382. 
pallida  =  flaveola,  VII,  382. 
quinaria,  bred  from  Coccus  cacti.  I,  259. 
sp.,  parasitizedby  Spalangia  drosophilic,  IV.  123. 
sp.,  in  Kansas,  ref,,  VI,  2ii8. 
sp.,  in  butter,  VII,  279. 
sp.,  Iarva>  iu  mince-meat,  VII,  360. 
Drosophilida,  found  in  dung,  II,  2,54. 
Drugs,  insects  infesting,  IV,  4'I4;  VI,  218;  art..  VII,  31. 
Dryinus  pedestris,  parasitic  on  Athysanus,  II,  271. 
Dryiuidai,  parasitic  on  Jassid;v,  II,2T1. 
Dryocampa  impcrialis,  on  elm  and  linden,  I.  379. 
rubicunda,  iu  Missouri,   11,276. 
on  maple,  III.  160. 
Dryoccvtcs    autograiilius,    parasitized   by   Spatliius 
brevicaudus,  IV,  258. 
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Dryocoetes  autograi)lms,  piirasitizcd  by  SjiatUius  cau- 

adensis,  IV,  268. 
Dryoplitliorus,  food  habits  of,  I,  l'J8. 
Diyiips  fastigiatus,  supposed  larva'  of,  V,54. 
Bryiitribus,  food  habits  of,  1, 198, 
Ducks  IS.  potato  beetles.  Til,  398;  IV,  76. 

rrops  icjui'fd  by,  V,  2.50. 
Dung  beetles,  scent  in, 11,189. 
phytophagif,  III,-J84. 
Dust,  not  effective  against  swine  lice,  VI,  270. 
Dyuastestityus,  in  Indiana,  II,  80. 
in  woodshed.  III,  395, 39(i. 
Dysdercus  andrea-,  in  Jamaica,  IV,  340;  ref.,  V,  62. 
suturellus,  injuring  oranges,  1, 190;  art.,  2:54-241. 
panisite  of  supposed  eggs  of,  art.,  I,  241-242. 
remedy  against.  III,  410. 
Hadrouotus  rugosus  bred  from  supposed  eggs 
of,  IV,  124. 
Dysdcrida',  structure  of,  1, 200. 

Dytiscus  marginalis,  in  gas-iraprcgiiatcd  water,  IV, 
160. 

K. 

Eaclcs  (moth),  in  New  York  City,  m.,  IV,  61. 
Eagle,  Caracara,  enemy  of  screw  worm,  V,  2G9. 
Eari;is  insulana,  injuring  cotton,  III,  67. 
Early  references  to  injurious  insects,  arts.,  IV,  262- 

2G6,  323-32G. 
Earth,  a  remt'dy  for  poisonous  insect  bites,  III,  337. 
Earthworms  not  a  necessary  factor  in  gapes,  V,  346. 
Earwig,  injuring  fruit  in  Tasmania,  1, 361. 
Ear  worm,  corn.     (.See  Boll  worm  and  Corn  worm. 
Eau  celeste,  for  rose  beetle,  1,32. 

not  to  be  used  -with  arsenites,  ref.,  IV,  284. 
Eburia  quadrigeminata,  longevity  of,  1,339. 

"  quadrimaculata"  =  quadrigeminata. 
Eccopsis  footiana,  parasitized  by  Glypta  rubripes, 
111,463. 
nialana,  spraying  against,  VI,  184. 
Echoc'.rus analis, distribution  of,  VII, 331. 
cornutus,  in  cereals,  V,  35  ;  VI,  220. 
economic  Importance  of,  VI,  223. 
distribution  of,  VI  I,  .330. 
curvicornis,  distribution  of,  VII,  331. 
dentiger,  native  of  North  America,  VII,  331. 
maxillosus,  infesting  stored  ( orn  in  Venezuela, 
III,  3.33. 
at  World's  Fair,  VI,  221, 223. 
distribution  of,  VII,  330. 
recurvatus  =  curvicornis,  VII,  331. 
Ecitou  forelli,  in  Trinidad,  VI,  198. 

n.  sp.,  in  houses  in  Mexico,  V,  196. 
Eclijise  expedition,  report  on,  rev.,  VI,  272. 
Economic  Entomologists,  Union  proposed,  II,  31. 

Association  of.  (.Sep  Association  of  Economic 
Entomologists.) 
entomology.     (.SVe  Entomology.) 
value  of  iiarasites  and  predaceons  insects,  art., 

VI,  142. 
value  of  the  study  of  insects.  III,  397. 
Ecpantheria  scribonia,  parasitized  by  Ophion  arctiaj, 

111,156. 
Ectobia  (Blatta)  germanica,  in  Treasury,  I,  68,191. 
in  Chile,  1,1.64, 166. 
work  on  embryology  of,  1 1, 163. 
vs.  ants,II,231. 
migration  of,  VII,  349. 
(Syee  also  Cockroach.) 


i.Soiidago, 


IV, 


Kdenia  albifrons,  in  Minnesota,  ref..  Ill,  256. 

injury  by,  in  Michigan,  IV,  139;  V,  136. 
Edible  insects,  V,  268. 
Edwards,  Henry,  obituary  of,  III,  489. 
Eel  worm,  bulletin  on,  1, 360. 

stem,  in  England,  III,  293,  .366;  V,  296. 
urino  recommended  against,  IV,  215. 
Eggarmoth,  calcium  oxalate  secreted  by,  IV,  226. 
Eggs  of  insects,  mounting  for  progressive  study  of,  I, 

316. 
Eiphosoma  ]iyraliilis,  parasitic  on  p; 

111,1,56. 
Elachista    prumaturella,    Uaf-min 
290. 

early  reference  to,  I  V,  324. 
Elachistus,  an  external  parasite,  1, 171. 
pupation  of,  IV,  195. 
cacoeciw,  pupation  of,  m.,  IV,  195. 
sp.,  parasitic  on  Apatura  clyton,  m. ,  VII,  280. 
spilosomatis,  pupation  of,  1\,  195. 
Elaphidiou  imbelle,  on  live  oak,  Y,  34. 

villosum,  abundance  in  Pennsylvania,  V,. 60. 
injuring  grape-vine,  A'll,  384. 
Elasminie,  paper  on  structure  of,  ref.,  V,  288. 
Elasmocenis  tcrniinatus,  in  grape-vine,  VII,  385. 
Elasmus,  parasitic  habits  of,  I,  171;  IV,  263. 
albicoxa,  habits  of,  IV,  263. 
atratus,  a  secondary  parasite,  IV,  134,  254. 
nigripes,  habits  of,  1\,  263. 
pullatus,  habits  of,  IV,  253. 
sp.,   primary   parasite    on    Aspidisca   sjilendori- 

ferella,  IV,  254. 
tischeria',  habits  of,  IV,  263. 
varius,  liabits  of,  IV,  253. 
Elassoptes,  food  habits  of,  I,  198. 
Elaterid  larva,  destroying  Macrodactylus  subspinosus 
larva,  II,  299. 

in  intestines  of  child,  lA',  158. 
said   to   injure  sugar  cane   in   New   South 
"Wales,  IV,  389. 
Elaterida^,  life  history,  article  on,  III,  246. 

treatment  of,  VI,  73. 
Electric-light  bug,  extract  corr.,  IV,  209. 

against  insects,  IV,  318,  340. 
Electricity,  agjiinst  migratory  locusts,  IV,  347. 
Eleodes  suturalis,  parasite  of.  III,  432,  492. 
Elephant  beetle,  in  Australia,  III,  434. 
Elliot,  Samuel  Lowell,  obituary,  I,  324. 
Ellopia  fasciaria,  refereueo  to  article.  III,  36. 
prosaparia,  reference  to  article.  III,  36. 
somniaria,  in  Canada  report.  III,  359. 
parasitized,  III,  360;  V,  126. 
EUychnia  calif^irnica,  earlier  stages  of,  V,  271. 
Elm  borer.     (See  Zeuzera  pyriiia.) 
insect,  newly  i.nported,  11,34-41. 
leaf-beetle,  not  in  eastern  cities  in  18SS,  I,  125. 
spraying  against,  II,  29. 
in  Lintner's  report,  II,  200. 
in  houses,  II,  377. 

in  New  York  City,  IV,  61;  VII,  136. 
bulletin  on,  notice,  IV,  237. 
kerosene  emulsion  against  eggs  <>f,V,  81. 
in  New  Jersey,  VI,  187. 

{See  a/so Galerucella  hucola(\antlio- 
meia-na).) 
bark-louse,  a  newly  imported,  II,  34. 
Emasculating  botfly,  art.,  I,  214-216;  note,  VI,  46. 


(lEXEHAh    LXDEX. 


»I 


Embryo  insects,  on  aiipetiilages  of  first  alKloiiiinal 

segnn'ut,  rev.  of  paper  on,  III,  310. 
Embryology,  insect.  III,  310;  V,  'iw>,  3."il. 
Emphor  boiabiliformis,  Ililiiscus  visitor,  III,  83. 
Enii)hylus  araeriiaiius,  in  ants'  nests,  ni.,  1\',  162. 
Enipliytus,  banded    =  Eniphytus  cinctiis. 
cinetus,  newly  imported,  11,378. 

ou  rose,  art.,  V,  9,11. 
defined  by  subniarginal  cells,  II,  243. 
jnacnlatus,  injuring  strawberry,  1,31'J;  1X1,345. 
easily  confused  with  Monostogia  ignota,  II, 

138. 
in  Kentucky  bulletin,  111,364. 
testaceus,  on  Polygonum,  I,  346. 

identical  (?)  with  varianns,  11,242. 
Enipid.T,  feeding  habits  of,  III,35f>. 
Empoasca  albopicta,  in  Ohio  bulletin,  ref.,  11,340. 

niali,  (ju  apple  trees,  note,  VI,  375. 
Enipretia  stinuilea,  ou  Helianthus,  V,  203. 

parasitized  by  IlemitelcB  minutus,  111,153. 
Encarsia  citrinus  =  Aspidiotlphaguscitrinus,  VI,  229. 
EnchenOpa  binotata,  food  habits  of,  V,  93. 
Eni  bodes  sericea,  on  aspen,  IV,  60. 
Eucoptolopliu.s  costalis,  in  New  Mexico,  VI,  31. 

sordidu.s,  in  California,  I,  228. 
Encyrtid,  a  new  and  remarkable, art  ,  III,  145. 

with  six-branched  antenna-,  art..  Ill,  455. 
Encyrtina-  with  branched  antenn.T?,  ref.,  V,  140. 
Encyrtus  dubius  n.  sp.,  descr.,  I,  270. 

niesograpta',  a  parasite  of  Mesograpta  polita,VII, 

326. 
sp.,  )"eared  from  Dactylopius,  \,  207. 
truncatellus,  parasite  on  Depressaria,  I,  98. 
urocerus,  characters  of,  IV,  379. 
websteri  n.  sp.,  descr.,  II,  247. 
Eudogenetic  species  of  insects,  V,  120. 
Endrosis  lacteella,  in  wine-bottle  <orks,  I,  92. 
English  sparrow,  not  eating  willow  slug,  I,  37. 
destroying  woolly  aphis,  I,  150. 
destruction  of,  in  Australia,  I,  352. 
Enicocephalina},  a  new  subfamily,  IV,  352. 
Enicocephalus,  notes  on,  rem.,  IV,  352. 

schwarzii  n.  sp.,  rem.,  IV,  352. 
Ennomus  autumnaria,  effects  of  temperature  on  col- 
oring of,  note  on.  III,  481. 
Ennyomma    clistoides,   parasitic    on    ('halcoilermus 

seneus,  VII,  280. 
Enome  obfuscata,  rearing  of.  III,  297. 
Entedonid,  odor  of,  remarks  on,  III,  491. 
Entedon  epigonus,  synonymical  note  on,  V,  73. 

introduction  of,  VI,  133,  375;  VII,  .356,  414. 
hagenowi,  cockroach  egg  parasite,  V,  274. 
lithocolletidis,  bred  from  Anthonomus  nigrinus, 

VII,  351. 
n.  s}).,  leery  a  parasite,  I,  130. 
sp.,  in  galls  of  Gelechia  gallfe-solidaginis,  V,  .343. 
Entilia  sinuata,  food  plants  of,  V,  92. 
notes  on,  art.,  V,  243-245. 
feeding  on  cotton  plants,  VII,  322. 
Entomological  classification,  a  curious  bit  of,  IV,  82. 
Club,  A.  A.  A.  S.  meetings,  II,  88;  III,  490;  IV, 

410;  V,  132-134. 
Commission,  comments  and  corrections  on  5th 

report  of,  IV,  92-94,  129-132. 
exhibits  at  Columbian  Exposition,  ref.,  VI,  212; 

art.,  VI,  236. 
excursion,  notice.  III,  428. 
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Entonioiogiciil  lualeria  mi-dica,  ref.,  VI,  332. 
memoranda  for  1893,  art.,  VI,  257. 
mistakes  of  authors,  ref.,  VI,  212. 
"Xews,"  notices  of,  II,  199;  IV,  238;  VI.  61,  215. 
publications.   United  States  National  Museum, 
V,  140;  VI,  271. 
rev.,  II,  340 ;  V,  363  ;  VII,  218, 
"Record  and  Journal  of  Variation,"  rev., 
340. 
society,  (California,  III,  487. 
of  London,  rev.,  VI,  331. 
of  Ontario,  annual  meeting  and  reports  of, 
.  IV,  227  ;  V,  62,  364. 

of  Washington,  abridged  minutes,  I,  162, 
200,230,295,3.57  ;  II,  30,  123,  102,  197,261, 
262,  291  ;  III,  41,  87, 129, 178, 356,  357, 430, 
431,491. 
of  Washington,    proceedings,   reviews,   II, 
385;  IV,  161,  228,  229,  291,  3.51,  352,  411  ; 
V,  146,  212, 285,  287, 366  ;  VI,  206,  2S1,  379. 
work,    in   Central   Park,   abs.,  IV,  69-62;  VII, 
135-138. 
in  West  Virginia,  rev.,  111,435. 
testimony  concerning  v.alue  ot,  IV,  238. 
Entomologiske  Meddelelser,  notice,^I,  167. 
Entomologist,  economic,  note  and  record   keeping 
for,  art.,  VI,  10.3-108. 

illu.strations  for,  art.,  VI,  109-114. 
Entomologist',  economic.  (Ser  Association  of.) 
experiment  station,  111,212;  VII,  112-114. 
Entomology,  at  Iowa  station,  review.  III,  251. 
at  Leland  Stanf.  rd,  Jr.,  Univ.,  IV,  237. 
Columbian  Exposition,  exhibit  of,  VI,  236. 
Division  of,  change  in  office  of,  VI,  ,347. 

publications  of,  notices,  II,  335,  336  ;  III,  1 ; 

V,  75, 149;  VII,  282, 301. 
work  on  Pacific  coast,  II,  125, 141-144. 
economic,  at  Cape  of  Gootl  Hope,  V,  272. 
conipctition  in,  VI,  274. 
dipterous  parasites  in,  VI,  201. 
Fletcher's  (James)  .iddress  on,  IV,  4-16. 
in  England,  notes  on,  art.,  IV, 36-39. 
in  France,  VII,  266. 
in  India,  1,60;  111,43;  VI,  3. 
iu  Kansas  in  1894,  art.,  Vfl,  140-144. 
literature  of,  rev. ,  A'l,  62. 
notes  and  iude.x,  importance  of,  rem.,  IV, 

15,16. 
official,  rise  and  present  condition  of,  art., 

VII,  .55-107. 
outlook  for,  art..  Ill,  181. 
publications  on,  recent,  V,  75. 
researches   in,    benefit    derived    by    public 

from,  IV,  14. 
rev.   of   new    departure    in   Entomological 

News,  V,  61. 
scope  of,  defined,  VI,  157. 
South  Dakota,  notes  on,  IV,  67. 
work  in  Mississippi,  abs.,  IV,  34. 
of  exjKTiment  stations.     (.sVc  Experiment  sta- 

tiotis.) 
handbook  of  Australian,  rev.,  IV,  1. 
Holland  collection,  I,  202. 
honors  to  American,  11,54. 
in  Australia,  1,358. 
iu  Chile,  1, 118. 
in  Indiana,  rev.,  111,366. 
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Kntomolofry  of  Custer  county,  Colo.,  rev.,  VI,  331. 
of  Iowa  State  luiversity,  rev.,  V,271. 
of  Leewnrd  Islands,  VI,  55. 
manual  of,  rev.,  VII,  423. 
newspaper,  V,  1m4. 
office    and    lalporatory    organization,    art.,  II, 

185-187. 
Paris  Exposition  exhiliit  of  IbWt,  11. 105. 
suggestions  to  stndont.s  of.  1,  1.'>1 
teaching,  method  of,  art  ,  1 1 1 ,  U'7. 
technical,  in  Ohio,  rev.,  VI,  4. 
te.\t-l>ook8of,rev.,IV.  1;  V,  147;  VI,  60. 
Entoniophthora,  attackinn' chinch    bug,   1,113;    II, 

12G;  111,107. 
Entomoscelis  iidonidis,  in  Canada,  V,  1,  2,  m.,  289. 
Entozoa,  Sarcophaga  Ciirnaria  mistaken  for,  IV,  340. 
Epachromia  termiualis,  notes  and  ref.,  111,420. 
Epargyreus  tityrus,  on  clover,  II,  340. 
Epeira  riparia,  parasitized  by    Pimpla  pcriptifrons, 
111,462. 
sdopetaria,  malformed  specimen,  II,  162. 
trifoliuni.  correspondence  on,  V,  202. 
Epeiridiv,  of  North  America,  KcyserlingVs  work  on, 
I.3.->7. 
Ba-us  bred  from  ejigs  of,  1 1,  271. 
Ephedrus  iuconipletu.^,    parasite  of  lirachyacantha 

\irsiua,  VI,  197. 
Ephenierida',  eaten  by  fish,  I,  liiO. 

from  Mississippi  bottoms,  11,294. 
Ephestia  cousoltrinella,  ref'd  to  Glyptocera,  III,  32. 
desuetella,  the  Jamaican  Ephestia,  V,  350. 
iuterpnuctella  =  Plodia  interpunctella. 
kiihuiella,  in  England,  1,315,355. 

investigations  of  damage,  art.,  II,  166-171. 

inCanada,  II,  187. 

Chremylusrubiginosus  a  parasite  of,  II,  260. 

systematic  notes  on.  III,  134,158. 

in  Venezuela  (?),  111,333. 

new  localities  for,  V,  141. 

on  Pacific  c>  a>t,  V,  276. 

important  jmblication  on,  rev..  A',  290. 

not  in  Jamaica,  V,  350. 

origin  of,  A',  353. 

probably  in  New  South  Wales  in  1859,  V, 

354. 
larva  of,  etc.,  VI,  44, 335. 
at  World's  Fair,  VI,  221. 
in  New  York,  VII,  416. 

{See  also  Flour  moth,  Mediterranean.) 
sericaria,  probably  =  E.  kiihniella,  V,  354. 
sp.,  in  crackers,  11, 146. 
sp.,  infesting  grain  in  Venezuela,  III,  333. 
sp.,  in  cayenne  pepper,  IV,  332. 
sp.,  in  cocoa  beans,  VI,  221. 
sp.,  in  St.  John's  bread,  VI,  221. 
sp.,  infesting  a  gall,  VI,  222. 
sp.,  in  "velvet  seeds,"  ref.,  VI.  274. 
Ephialtes   irritator,  parasitic   on    cerambjcid  under 
bark  of  oak,  111,461. 

parasitic  on  Liopus  variegaf us,  V,  247. 
pygmieus.  parasitic  on    Gelechia   gallw-solida- 
ginis,  111,461. 
Epica-nis  imbricattis,  on  fruit  trees.  1,59;  IV,  77. 

injuring  potato.  11,92. 
Epicauta  (Lytta)  cinerea,  habits  of,  V,  260. 

Lytta  marginata  synonymous  with,  V,  201. 
lemniscata,  on  cabbage,  IV,  77. 


Epicauta  lemniscata,  in  Texas,  IV,  395. 

lugubris,  changed  to  ulkei,  ni.,II,288. 
mai'ulata,  in  Nebraska  n-port.  ref.,  111,437. 
l>ennsylvanica,  habits  of,  111,416.  437. 

Lytta  murina  jjrobably  mistaken  for,  V,  261. 
on  golden-rod,  V,  261. 
sp.,  abundance  of,  in  Ohio,  VI,  186. 
strigosa,  in  cotton  blos-soms,  VII,  247. 
verticalis,  on  history  of,  111,3. 
vittata,  ref.,  111,437. 
on  potato,  V,  261. 

Lytta  vittata  a  synonym  of,  V,  261. 
Epichnopteryx  helix,  Elasmus  reared  from,  IV,  2.53. 
Epidai)us  scabies,  cause  of  potato  disease,  VI,  349,  380; 
Vn,147. 

in  Missouri,  VII, 279. 
Epilachna,  bean,  in  New  Mexico,  ni.,  IV,  26. 
(SVc  also  Epilachna  corrupta.) 
borealis,  in  New  Jersey,  IV,  44;  VI,  187,  209. 
carnivorous  tendency  of,  V,  98;  ni.,  357. 
corruptii,  habits  of,  11,114,377;  111,419;  V,  .356. 
Paris  green  against,  III,  121. 
•      in  Colorado,  notice,  IV,  355. 
irrigation  against,  mm.,  V,  81. 
in  New  Mexico,  m.,  VII,  210. 
hirta,  in  .South  Africa,  ref.,V,4. 
vigintioctopnnctata,  in  Australia,  III,  434. 
Epipaschia',  described  by  Hulst,  1,93. 
Epipocus  cinctus,  earlier  stages  of,  ref.,  V,  271. 

punctatus,  (ompared  with  E.  cinctus,  V,  27'. 
Epirrita  inclinata,  number  killed  by  kerosene  on 

water,  V,  13. 
Episcopus  ornatus,  in  grass,  ni.,  IV.  198. 
Epi&inus  n.  sp.,  exhibited,  m.,  Ill,  129. 
Epitragodes,  synopsis  of,  ref.,  IV,  350. 
Epitragu.s,  synopsis  of,  ref.,  IV,  350. 
toraentosus,  on  orange,  III,  68. 
Epitrix  (Crepidodera)  cucumeris,  on  potato,  1, 1,57, 
167. 
parvula,  injuring  tobacco,  VI,  186. 
sp.,  disseminating  a  plant  disease,  VI,  122. 
subcrinita,  on  beans  and  tomato  in  Utah,  IV,  13.5. 
Einzeuxis  a'mula,  on  dead  leaves,  IV,  111. 
Epurwa  luteola,  in  figs,  111,414. 

monogama,  on  Cryptoporus,  V,  133. 
Erastria  scitula,  enemy  of  Lecauiuin  olete,  A'l,  5,  6. 
art.,  VI,  6-10. 

intended  introduction  of,  VI,  134. 
further  note  on,  VI.  336. 
Erax  lateralis,  in  cotton  fields,  VII,  326. 

palpifer  of.  A',  161. 
Ergafes  spiculatus,  from  roots  of  Conifene,  V,  34. 
Ericerus  i)u-la,  wax  secreted  by,  111,424. 
Erigone,  parasitized  by  Polysphincta  dictynre,  1, 106. 

paper  on,  ref.,  11,390. 
Eriocampa  cerasi  (?),  parasitized  by  Rliyssalus  selan- 
dri;e,  11.351. 

on  plum.  Ill,  16.3. 
on<|Uince,IH,171. 
in  New  Mexico,  VII,  210. 
in  South  Australia,  A'll,  266. 
Eriococcus  azalea',  similsu  appearance  of  Gossyparia 
ulmi  to,  11,35. 

in  Michigan,  A'l,  327. 
is  it  indigenous y,  A'll,  62. 
noteson,  VII,173,  175. 
eucalypti,  in  Australia,  I,  297. 
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Eriococcus  oticalypti,  destroyed  by  Leis,  11,287. 
on  gum  trees,  III,  76. 
in  Tasmania,  rcf.,  VI,  11. 
Eriogaster  lanestris,  i-alciura  o.xalatc  a  sooretion  of, 

IV,  226. 
Eriopis  connexa,  in  United  States  and  Cliilo,  1, 119. 
Eriosoma  rileyi,  in  New  York  parks,  ni,  VII,  137. 
Eristalis  dimidiatus,  from  l)o\vels  uf  a  woman,  1 1,  261. 
iu  well  water,  III,  22. 
larval  habits  of,  I,  5. 
tena.\,  from  bowels  of  a  man,  II,  262. 
on  chrysantlu'mums,  ref.,  Ill,3.il. 
parasitized  by  Diapria  conica,  IV,  126. 
in  greenlionses,  V,  200. 
cross-fertilization   of  chrysanthemums   by, 

V,  263. 
resemblance  to  hive  bee,  VI,  350. 
Ermine  moth,  in  England,  I,  l.")l  ;  IV,  221. 
Eros  hamatus,  mites  on.  III,  468. 
Erycus  puncticoUis,  attacking  cabbage,  VII,  206. 
ErythraMis  (?),  mite  on  Aphid,  IV,  212. 
Erythronenra  vitis,  in  Ohio,  1, 319. 

in  Bliohigan,  11,44. 
Etheostonia,  insect  diet  of,  1, 1.50. 
Eubadizon    phymatodes,    jiarasitic   on    Phymatodes 
anupnum,III,.58. 

pleuralis,  hosts  of.  III,  r>S. 
Rclilzoceri,  n.  sp.,I,44. 
Euchwtes  egle,  parasitized  by  Mesochorus  obliqnus, 
111,156. 

parasitized  by  Limneria  fugitiva.  III,  157. 
Eucharida?,  entitled  to  family  rank,  rem.,  V,  146. 
Eucheira  socialis,  silk  nests  of,  IV,  84. 
Eucliromia  criphia,  parasitized  by  Meteorus  euohro- 

mia?,  111,57. 
Eucoila  impatiens,  on  horse  dung,  in  New  Mexico, 

VIT.2(I9. 
Eucranium  arachnoides,  beneficial  to  pastures,  VII, 

358. 
Eucrostis,  zelleraria,  parasitized  liy  Rhogas  melleus, 

11,352. 
Eudannis  proteus,  destructive  to  beans,  V,  196. 

tityrus,  attracted  to  light,  note,  V,355. 
Eudemis  liotraua,  parasitized  by  Braoou  vernoniae, 
II,  349. 

parasitized   by   Phytodietns   iileunilis,  III, 
404. 
Euderces  pini,  correction,  IV,  132. 
Eudioptis  hyalinata,  in  Jamaica,  m.,  IV,  157. 

ritidalis,  in  Mississippi,  II,  283. 
Eudoxinua  transversa  =  Notodo.xoides,  VI,  282. 
Eudryas  grata,  larva  of,  ref..  Ill,  346. 
unio,  a  true  grape  in.sect.  III,  .346. 
Eufitchea  ribearia,  on  gooseberry,  IV,  67. 
Eugonia  subsignaria,  spras'ing  against,  VI,  184. 
Eulabis,  synopsis  of,  ref.,  IV,  351. 
Eulepiste  cressoni,  position  o',  1,195. 

maculifer  n.  sp.,  position  of,  1,195. 
Eulopliine  genera,  pupation  of,  IV,  194. 
Eunijvus  atala,  art.,  1, 37-40. 
Euinenes  fraterna,  nest  of,  ref.,  IV,  166. 

capturing  Dei)ressaria  heracliana,  V,  107, 
Eumeta  carmorii,  injuring  tea  plant  in  Ceylon,  II, 

192. 
Eunotus,  remarks  on,  IV,  291. 
Eupugoderes  decipieus,  on  Mesqiiite,  V,40. 
Eupalus  sp.,  in  grain  elevator,  1,  51. 


Eupelmus,  distinguisheil  from  Ilalidea,  II,  202. 

allynii,   parasitic  habits  of,  V,  11,  90;  VI,  151, 

208. 
bifasciatns,  |)arasite  of  Ocneria,  II,  211. 
cyaniceps,  reared  with  Bruchus  oxiguus,  V,250. 
karschii,  Hessian  Hy  parasite,  1, 132. 
piceus,  parasitic  on  Argiope,  VI,20'J. 
reared  from  Muhlcnbergia,  V,132. 
sji.,  reared  from  Tineid.  V,  207. 
S]).,  reared  with  .Scolytns  rugnlosu.s,  V,  250. 
Euphoria  inda,  infested  with  mites,  I,. 349. 
damaging  green  corn,  11,277. 
identified,  m.,  111,417. 
damage  by,  VII.  271. 
reared  from  manure,  VII,  272. 
nielancholica, on  cotton  bolls,  1,.55. 
sepnlchralis, affecting  corn.  III,  1.59. 
Euphorusphloeotribi,  iiarasite  of  Phkeotribus  front- 
alis, V.  249. 

sciilptus,     piirasitic   on    ."\Iegilla    niaculata,    III, 
57;  ref.,  V,  249;  ref.,  VI,  14. 
Eupithecia  miserulata,  on  raspberry.  Ill,  345. 
Euplectrus  comatockii, attacking  cotton  worm.  III, 
306. 
habitsof,  1, 171;  II, 83;  mm.,  Ill,  277;  IV,  178, 195. 
howardi,  parasite  of  Nouagria  e.xitiosa,  VI,  55. 
Euplexoi)tera,  earwigs  placed  in,  by  Westwoc^d,  1, 301. 
Eupogonins  tomeutosus,  injuring  apple,  IV,  43. 
pinivora,  ai>parently  valid  species,  IV,  131. 
Eupsalis  minuta,  from  oak,  ref.,  VI,  206. 
larva  of,  not  identified,  VII,  149. 
Euptoieta  claudia,  in  cotton  fields,  VII,  324. 
"Eureka  Insecticide,"  III,  347,361. 
Eurhopalus  variegatus,  in  Chile,  1,154;  111,34. 
Eurycreon  rantalis  =  Loxostege  similalis,  V,  55. 
Eurymetopon  cylindricum,  ou  prune,  in  California, 

V,  350. 
Euryptychia  saligneana,    parasitized  by  Colpogna- 
thus  euryptychi8e,III,  152. 

parasitized  by   Limneria  euryptycha>,  III, 
158. 
Euryscapus  saltator,  Hes.sian  fly  parasite,  1, 132. 
Euryischia  lestophoni,  bred  from  Lestoplionus,  II, 

321;  IV,  254. 
Eurytoma  abrotani,  parasite  of  Ocneria,  II,  211. 
hordei,  referred  to  wrong  genus,  II,  195. 
oleariw,  referred  to  wrong  genus,  II,  105. 
prunicola,  habits  of,  III,  41. 
sp.,  on  cotton,  VII,  245. 
Eurytomid,  para-site  of  wheat  pest,  mm.,  V,  90. 

reared  from  Muhlenbergia,  \,  132. 
Euschistus  pyrrhocerns,  puncturing  shoots  of  cotton, 
VII,  320. 
servus,  Trisholcus  euschistus  bred  from,  IV,  124. 

on  oranges,  in  Florida,  V,  204. 
tristigmus,  hydrocyanic  acid  gas  against,  I,  286. 
variolarius,  injuring  ra.spberrie3  in    Michigan, 
11,44. 
attacking  tomatoes,  VI,  180. 
Eustrota  caduca,  preparatory  stages  of.  III;  84,  .321. 
Eutermes  morio,  exhibited,  ref  ,  VI,  380. 

rippertii,  exhibited,  ref.,  VI, 380. 
Eutettix  seminudus,  feeding  on  cotton,  VII,  323. 
Euthoctha  galeator,  on  orange,  I,  54. 

eggs  of  red  bug  comi)ared  with,  I,  236. 
injuring  plum,  1,366. 
Euthrips  occidentalis,  description,  VII,  392. 
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Eutlirips  ooiideiitalis,  on  apricot  Ii  aves,  VII,  302. 
Eutliyrliynclms  lloridanus,  piercius  honey  bees,  I, 

Euura  galls,  Bracon  enunu  reared  from,  11,349. 
(?)  para-itized  by  Ichceutes  fulvipes,  III,  00. 
s. -nodosa,  parasites  of,  111,154,403;  IV,  120. 
ep.,  parasitized  by  Limneria  euuru',  III,  158. 
sp.  (?),  parasitized  liy  Bassiis  eiiura\  III,  460. 
sp.,  parasitized  by  Piuipla  euura>,  III,  403. 
sp.,  injuring  willow  liedges,  III,  400,  407. 
Euvanessa  antiopa,  in  Mississippi,  III,  338. 
Euxesta  notata,  larval  food  of,  note,  VI,  270. 
Euzophei-a  semifuneralis,  in  Illinois,  ref.,  IV,  293. 
Evania  appendigaster,  cockroacii  egg  parasite,  V,  274. 

sp.,  probably  parasitir  on  Blatta,  VII,  200. 
Evaniidic,  monograph  of,  II,  387. 
Evergestis   riraosalis,   liost  of  Meteorus  indagator, 

VI,  3711. 
Evolution  ami  taxonomy,  rev.,  VI,  272. 
Exetastes  rufofemoratus,  parasitic  on  .\groti3  alter- 

nata.  III,  158. 
Exochilum,  mistaken  for  Thaless.i,  I,  177. 
acronyctw,  hosts  of.  III,  155. 
tenuipes,  parasitic  on  Spilosoma  virginica,  III, 
155. 
Exochomus  marginipennia,  feeding  on  rotton  aley- 
rodes,  VII,  247. 
pilatei,  hydrocyanic  acid  gas  against,  I,  286. 
tripnstulatus,  f.e  of  oak  Chermes,  V,  135. 
Exochus  albifrons,  parasitic  on  Tortrix  rileyaua.  Ill, 
461. 
annulicrus,  hosts  of.  Ill,  401. 
evectus,  parasitic  nu  Bucculatrix  sp..  Ill,  401. 
fulvipes,  parasitic  on  Tortrix  rileyana.  III,  461. 
Iwvis,  liosts  of,  III,  461. 
Exogenetic  specit-s  of  insect.s,  V,  120. 
Exolytus  gelechia-,  parasitic  on  Gelechia  sp.,  Ill,  152. 
Exorista  doryphorn",  bred  from  Doryphora,  II,  233. 

excavata,  jiseudoparasitic  hairs  on,  VII,  276. 
Exothecina>,  bred  parasitic,  II,  350. 

against  mosquitoes,  art.,  V,  12-14. 
Experimentation  in  use  of  insecticides.  III,  214. 

laboratory  method  of,  art.,  Ill,  266. 
Experiment  stations : 

Alabama,  liull.  9  (new  series),  II,  263;  bull. 

41,  rev.,  V,  290;  bull.  45,  rev.,  VI,  5. 
Arkansas,  bull.  15,  rev..  Ill,  305. 
bulletins  of,  what  they  should  be.  III,  215. 
California,  bull.  99,  rev.,  V,  214. 
Colorado,  bull.  19,  rev.,  IV,  3.55;  bull.  24, 

rev.,  VI,  4. 
Cornell  University,  bull.  11,  rev. ,  II,  164; 
bull.  15,  rev.,  II,  338;  bull.  XXIII,  rev.. 
Ill,  308;  bulls.  58  and  60,  rev.,  VI,  210, 
211;  bull.  33,  rev.,  IV,  231;  bull.  44,  abs., 
V,226;  bull.  50,  rev.,  V,  293. 
Delaware  College,  bulls.  14  and  18,  rev.,  V, 

217. 
Indiana,  bull.  33  (vol.  II),  rev..  Ill,  300. 
Illinois,  bull.  19,  rev.,  V,  59. 
Iowa,  bull.  2,  rev.,  I,  124;  bull.  9,  abs..  Ill, 
307;  bull.  14,  rev.,  IV,  87;  bulls.  10,  17, 
and  18,  rev.,  V,  66. 
Kansas,  University  of,  report,  rev.,  IV,  354. 
Kentucky,  bull.  30,  rev..  Ill,  311;  bull.  31, 
rev.,  111,364. 


Experiment  stations — Continued. 

Louisiana,  rept.  for  1801,   rev.  of  entomo- 
logical matter  in,  V,  5;   bull.  9,  2d  series, 

III,  .362;  special  bulletin  on  or.inge  in- 
sects, rev.,  VI,  1;  bull.  22,  rev.,  VI,  2. 

Maryland,  bull.  16,  rev.,  V,  2. 
Massachusetts,  bull.  11,  rev.,  Ill,  .363;  bull. 

12,  rev.,  HI,  305;  bull.  17,  rev.,  V,  3;  bull. 

19,  rev.,  IV,  354;  bull.  20,  rev. ,  V,  213. 
Michigan,   bull.  39,  rev.,  I,  12:i;    bull.  50, 

notice,  II,  32;   bull.  8.3,   notice,   IV,  357; 

bull.  102,  rev.,  VI,  211. 
Minnesota,  University  of,  bull.  o.  rev.,  II, 

164;  bull.  23,  rev.,  V,  216. 
Mississippi,  bull.  14,  rev.,  IV,  tX);   bull.  17, 

rev.,  IV,  293;  bull.  21,  rev.,  V,  04. 
Nebraska,  rept.  1888,  rev.,  II,  258 ;  bull.  14, 

rev..  Ill,  2;  bull.  16,  vol.  IV,  aiiiinal  rept., 

rev..  Ill,  437. 
New   Jorsi'V,  bull.  62,  rev.,  II,  165  ;  special 

bull.  K,  rev.,  II,  .336;  bull.  75,  rev..  Ill, 

301  ;  bull.  82,  rose  chafer,  rev.,  IV,  2,  3; 

repts.  of  entomologist  of,  rev.,  IV,  88,  3.58; 

bull.  85,  rev.,  IV,  232;  bull.  90,  rev.,  V,  217; 

bulls.  94  and  95,  rev.,  VI,  209. 
New  Mexico,  bull.  3,  rev.,  IV,  91 ;  bull.  ,5,  ref., 

IV,  205. 

Ohio,  teihnical  bulls.,  rev.,  II,  2i(»;  liuU.    7 
(vol.  II,  second  series),  rev.,  II,  339;  vol. 

III,  No.  4,  rev..  Ill,  4;  vol.  I,  No.  2,  tech- 
nical series,  rev..  Ill,  91;  bull.  2  (vol.  I, 
second  series),  rev.,  IV,  2. 

bull,  on  wheat  midge,  rev.,  IV,  91. 
buU.  4  (vol.  V,  second  .series),  notice,  IV, 
357;  bulls.  45  and  46,  rev.,  V.  290;  bull. 
3,  vol.  I,  rev.,  VI,  4. 
Oklahoma,  bull.  3,  rev.,  V,  148. 
Oregon,  bull.  II,  noticc.I V, 237;bull.  18,  rev., 

IV,  355;  bull.  25,  rev.,  V,  292. 
Pennsylvania,  bull.  19, rev.,  IV,  3.57. 
South  Dakota,  bull.  30,  rev.,  V,  5. 
Tennessee,  bull.  IV,  No.  1,  rev.,  111,367;  No. 

3,  rev.,  IV,  224. 
Texas,  bull.  2,  second  series,  rev..  Ill,  131; 

bull,  onscrew  worm,  rev..  Ill,  362:buII.  24, 

rev.,  V,  294. 
Virginia,  bull.  1,  rev.,  VI,  4. 
Washington,  bull.  4,  rev.,  V,  4;  bulls.  6  and  7, 

rev.,  VI,  2. 
West   Virginia,    third   annual    rept.,   1890, 

rev.,  Ill,  435;  bull.  21,  rev.,  IV,  294. 
work  of  the  entomologists  of.  III,  212. 
Wyoming,  bull.  2,  rev.,  IV,  90. 


Faggot  worm,  injuring  tea  plant  in  <;eylon,  II,  192. 
Fall  webworm,  eastern  cities  free  from  in   1888,  I, 
125. 

in  Texas,  1,379. 

effect  of  open  winter  on,  11,261. 

a  new  enemy  of,  III,  422. 

(Ac  also  Uyphantria  cunea.) 
False  chinch  bug,  remedies  against.  III,  2ti0. 

{See  also  Nysius  angustatus.) 
Farmers'  bulletin  No.  7,  rev.,  IV,  295. 

No.  19,  on  insecticides,  note,  VI,  .348. 
Farm  practice  to  control  insect  injury,  rev.,  IV,  2.J2. 
and  fertilizers  aa  insecticides,  art.,  VI,  93-97. 
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Futlipad,  iiisoct  diet  of,  1,150. 
Feather  feltiu^,  iioto  on,  IV,  404. 
Feathered  gotliic  moth,  in  Frame,  VII,  48. 
Februii  hoffmanseggi,  stridulatioii  of,  11,13. 
Felderiii  filicornis  n.sp.  and  gen.,  position  of,  1, 195. 
Feltia  herilis,  as  an  army  worm,  VII,  415. 
Feneseca  tarquinius,  carnivorous  habits  of,  111,482. 
Fermenting  fruit  fly,  ref.,  VI,  208. 
Fertilization  of  plants  by  insects,  111,402;  art.,  IV, 
358-378. 
to  control  insect  in.jury,  art..  III.  217;  rev.,  IV, 
232;  V,217;  A%  95-07. 
Fidia,  life  history  unknown,  niiu.,  111,349. 
longipt'S,  injuring  grape,  in.,  V,  18. 
murina,  injuring  grape,  m.,  V,  IS. 
viticida,  note  on,  VII,  48. 
Fidonia  atomaria,  larvse  killed  l>y  Vanes.'sa  meconium' 
I,19G. 
faxonaria,    i)ara8itized   by   Ichneumon  pravus, 
111,151. 
Field  agents,  reports  of,  bulletin,  notice.  III,  368. 
cricket,  destroying  strawberries,  II,  80. 
(S,-e  Cricket.) 
Fig  beetles,  correspondence  on,  III,  414,  415. 
eater,  in  South,  II,  2. 
insect,  in  Australia,  ref.,  V,  G3. 
leaf-lieetle.     {See  Galeruca  seniipullata.) 
trees,  Ptychodes  vittatus  attacking,  V,  3G5. 
Figure-of-eight  moth,  in  England,  1, 151. 
Filistata  testacea,  probably  not  parthenogenetic,  VI, 

42. 
Filistatida>,  characters  of,  I,  200. 
Fiorinia  eamelli.T?,  injury  by,  I,  377. 

found  on  cocoanut  in  Jamaica,  IV,  333. 
on  palm  in  Australia,  VI,  57. 
pellucida,  on  cosoanut  palm,  I,  355. 
Fire-blight  beetle,  on  fruit  trees,  m.,  V,  17. 
Fireflies,  swarming  of,  IV,  85. 
Firefly,  yellow-margined,  on  cotton,  VII,  247. 
Fish,  H  remedy  against  mosquitoes,  IV,  223. 
Fishes,  fresh-water,  food  habits  of,  1, 158. 
Fish  fly,  toothed-horned,  in  Weed's  bulletin,  II,  201. 
in  Xew  York,  ref.,  VI,  283. 

oil,  not  effective  against  Tabanus  tectus,  VI,  34, 
35. 
emulsion  against  horufly  on  cattle,  VI,  2. 
soap  experiments  against  the  San  Jose  scale, 
VII,  203,  371. 
(Nee  Soap.) 
Flat  scale,  in  Africa,  II,  2. 

Australian  ladybird  feedingon,  m.,  IV,  164. 
on  Mediterranean  orange,  ref.,  IV,  288. 
scymnids  preying  on,  m.,  IV,  289. 
Flata  coiiica,  on  osage  orange,  V,  156. 
Fleas,  in  Chile,  1,154. 

metamorphoses  of,  II,  290. 
form  a  distinct  order,  V,288. 
rabbit,  structure  of,  rem.,  V,  288. 
remedy  against,  VII,  422. 
Flea-beetle  (or  Ijeetles),  injuring  strawberry,  II,  369. 
brassy,  injuring  corn,  111,336. 
food  plants  of,  mm..  Ill,  431. 
fiery,  in  Nebraska,  ref..  Ill,  437. 
injurious  in  Ttah,  IV,  135. 
in  Oregon  bulletin,  ref.,  IV,  355. 
on  strawberry  and  peach,  V,  17. 
injuring  grape,  V,  19;  m.,IV,  44;  ref.,  V,  62; 
VI,  91. 


Flea-beetle  (or  beetles),  calibage,  kerosene  emulsion 
against,  m.,  V,  73. 

remedies  against,  m.,  V,  74, 2.57. 

on  apple,  might  be  controlled  by  irrigation, 

V,  80. 
in  Colorado,  VI,  4. 
on  celery,  ref,  VI,  211. 
on  potato,  in  Australia,  ref..  Ill,  434. 
turnip,  sowing  between  broods  a   remedy 

against,  m.,IV,  13. 
red-legged,  art.,  V,  334. 

attacking  grape  buds,  VII,  384. 
wavy-striped,  in  Mississippi,  1, 217. 

in  Ohio,  ref.,  IV,  2. 
(See  aim  Haltica,  Epitrix,  Crepidodera,  etc.) 
Flesh  flies,  in  Iiunian  ear,  IV,  341. 

attacking  a  boy,  V,  2G5. 
Flies,  disease  of,  IV,  152. 

destroyed  by  indigo  blue  bird,  IV,  278. 
in  seaweed,  note,  VII,  54. 
transmission  of  infection  by,  VII,  422. 
Florida  insects  and  December  freeze,  VII,  281. 

orange  scales,  in  Ceylon,  VII,  428. 
Flour,    infested    with    Phylethus    (Alphitophagus) 

bifasciatus,  11,21. 
Flour  moth,  Mediterranean,  damage  by,  II,  166-171. 
parasite  of,  II,  2G0. 
in  Venezuela (?),  111,333. 
in  Canada,  ref..  Ill,  3-59,  rev.,  421. 
in  England,  ref..  III.  31  G. 
new  localities  for,  V,  141. 
in  California,  V,27G. 
important  publication  on,  rev.,  V,  290. 
remedies  against,  recommended,  V,  200. 
at  World's  Fair,  VI,  221. 
in  New  York,  VII,  416. 

{See  also  Ephestia  kuehniella.) 
Fluted  scale,  importation  of  insect  parasites  of,  1,54, 
64,  356. 

in  Africa,  II,  2  ;  V,  295. 

not  in  Florida,  II,  55. 

hydrocyanic  acid  gas  against,  II.  204  :  III, 

467. 
Australian  liymenopterous  parasite   of,  II, 

248-250. 
on  Hymenoplea  salsola,  IV,  160. 
reappearance  of,  in  California,  IV,  IGl. 
parasites  of,  m.,  IV,  254. 
history  of  downfall  of,  VI,  135. 
in  Florida,  note,  VI,  347. 

{See  also  Icerya  purchasi.) 
"  Fly  bug,"  Australian,  art..  Ill,  355. 
Fly  disease,  or  Slyasis,  V,  36. 
Fly,  house,  liver  fluke  not  parasitic  on,  IV,  291. 
Fly  tree,  romance  concerning,  III,  399. 

weevil.     {See  Angoumois  grain  moth.) 
Fodder  worm,  in  Southern  States,  II.  18. 
Foeuus, systematic  work  on,  ref.,  II,  387. 
Fontaria  castanea,  in  well  water.  A'll,  207. 
Forage  and  grass  insects.     {See  Insects.) 
Forest  and  shade  tree  insects,  in  Minnesota  bulletin 
on,  ref.,  Ill,  256. 

report  on,  notice.  III,  367. 

comments   and    corrections,  IX,  02-04, 

129, 132. 
iu  West  Virginia  bulletins,  rev..  A'l,  1. 
in  Iowa  bulletin,  rev.,  VI,  209. 
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forficula  sp.,  injuring  fruits  in  Tasmania,  1,361. 
Forficulidiv.  classification  of,  1,301. 
Formica  fusca,  relation  to  corn  aphis,  1, 152. 

(?),  Coscinoptcra  larvju  in  nests  of,  IV,  148. 
enemy  of  Anthonomus  signatus,  VII,  IG. 
Integra  (rufa),  Helia  americalis  in  nests  of,  IV, 

111. 
oliscuripes,  Coscinopteni   ilominiiana   larvre   in 

nests  of,  IV,  148. 
omnivora,  "Tom  Raffles"  ant  of  Jamaica,  VI, 44. 
rufa  (?),  destroying  insect  specimens  in  South 

America,  II,  22. 
sanguinea,  Eniphylus  americanus  in  nests   of, 

m.,IA-,lC2. 
schaufussii,  relation  to  corn  aphis,  1, 152. 

Corimela'ua  riitiduloide.s  in  nest  of,  II,  390. 
on  pears  at  Charlottesville,  Va,,  AT,  252. 
Fossil  insects,  review.  III,  252, 436. 

exhibit  of,  VI,  241. 
Four-lined  plant-bug.     {See  Pcecilocapsus  lineatns.) 
Fowler's  solution  of  arsenic  as  an  insecticide,  VI,  119. 
Fowls  and  toads  rs.  garden  insects,  V,  256. 
killed  by  mole  crickets,  V,  265. 
gapes  in,  V,  32G. 
Friiigilla  cyanea,  as  an  insect  destroyer,  IV,  278. 
Frit  fly,  in  Sweden,  ref.,  IV,  2. 

American,  in  Canada  report,  111,359. 
Frog,  destroying  May  beetle,  1!,  195. 
Frog  hopper,  New  Zealand,  III,  424. 
in  New  York,  ref.,  VI,  283. 
Frosted  scale,  name  proposed  for  Lecanium  pruino- 

sum,  III,  3^8. 
Fruit,  Syneta  albida  a  new  enemy  of,  IV,  396. 

ants  harmful  to,  note,  VI,  277. 
Fruit  bark-beetle,  in  Illinois,  ri'f.,  IV,  293. 
fly,  in  Queensland,  II,  266. 

on  Mediterranean  orange,  ref.,  IV,  288. 
gooseberry,  in  Canada,  ref.,  IV,  355. 
growers,  convention  of,  III,  352. 
insects,  notes  on,  III,  345, 

bulletins  on,  rev.,  IV,  295,  355;  rev,,  VI,  209. 
article  on,  ref.,  V,  75. 
moth,  in  South  Africa,  ref.,  V,  4. 

in  England,  m.,V,  296. 
pests,  in  Tasmania,  note  on.  III,  480. 
inspector  of,  appointed,  VI,  3. 
Fruit-tree  leaf  roller,  in  Colorado,  ref.,  IV,  355. 
Fruit  trees,  arsenical  spraying  of,  VI,  181. 
Fulgoridiv,  injuring  vine.  III,  33. 

on  grass,  IV,  198, 
Fuller's  rose  beetle,  in  California,  II,  90  ;  ref.,  336 ; 

YI,  379. 
Fumigating  at  night  not  necessary,  IV,  219. 

chest,  description  of,  VI,  159. 
Fumigation  process,  1, 1G4. 
against  scales,  III,  72. 
with  bisulphide  of  carbon,  art.,  VI,  159. 
against  animal  parasites,  VI,  1G5. 
legal  contest  arising  from,  VI,  345,  ,374. 
Fungicides,  as  insecticides,  etc.,  I,  323;  II,  339;  IV, 

2.X4;  V,3;  VI,34S;  VII,12(M32. 
Fungus  beetles,  habits  of,  111,335. 

diseases,  international  meetings,  II,  295. 
diseases  of  insects,  work  on,  VI,  G3, 
Vuruitnrc,  damaged  by  borers,  III, 467. 

;i.'st,  a  new,  VII,  419. 
/irs  and  woolens,  preservation  of,  VI,  160. 


G. 

Gadfly,  peculiar,  VI.  34.  V,. 
Galapagos  Island  Orthoptera,  rev.,  VI, 280. 
Galeruca  8anguinea  =  Adimonia  cavicoUie,  IV,  94; 
VII,  200. 

a  European  insect,  IV',  131. 
semipullata,  on  fig  in  Australia,  III,  297, 298. 
tenella,  in  England,  m.,  V,  296. 
vittata-^  Diabrotica  vittata,  IV,  131. 
Galerucella  luteola  (xanthomelwna),  not  at  electru 
lamps,  I,  285. 

annual  broods  of,  V,  132, 146. 
synonymy  of,  VII, 419. 
parasitized  by  Honialotylus,  V,  250. 
semipullata,  on  fig  in  Australia,  lA',  89. 
Galleria  mellonella  (cereana),  feeding  habits  of,  III, 
342. 

in  a  cupboard,  V,  260. 
Galleriina',  monograph  of,  rev,,  VI,  285. 
Gall  insect,  in  New  Zealand,  II,  194. 

a  dipterous    (Lasioptera    muhlenberghia;), 

ref.,  VI,  4. 
on  blackberry,  art.,  IV,  27. 
and  parasites,  notes  on,  V,  343. 
mites,  systematic  work  on,  ref..  Ill,  302. 
supposed,  on  blue  gum,  V,  349. 
remedies  suggested,  \,  349. 
plant-louse,  tannin  in,  V,  145. 
Galls,  produced  by  Heteroptera,  III,  300. 
cynipid,  on  Lygodesniia  juucea,  IV,  203. 
in  Germany,  note  ou,  \,  140. 
on  fruit  trees  and  vines,  rev.,  V,  214. 
exhibits  of,  VI,  241. 
on  roots  of  poison  ivy,  note,  VI,  328. 
Gamasid  mite,  on  cattle,  \,  111. 
Gamasus,sp.,  infesting  grain,  I,  51 ;  VI,  222. 
Ganychorus  atricornis,    parasitic    on   Andricus   (?,,, 
Ill,  58. 

gelechia>,    i)arasitic   ou   Gelechia    prnnifoliella, 

III,  58. 
orchesia',  parasitic  on  Orchesiacastanea,  111,58. 
Gapes  in  fowls,  experimented  upon,  V,  346. 

caused  by  Syngamus  trachealis,  V,  346. 
remedial  meiisures  against.  A',  347. 
Gar,  insect  diet  of,  I,  159. 
Garden  insects,  notes  on.  III,  148. 
webworin,  in  Kansas,  I,  13. 

Paris  green  against,  I,  354. 
parasites  of,  II,  327. 
on  beet  in  Nebraska,  m..  Ill,  184. 
on  cotton  and  sweet  potato,  III,  .338. 
{See  aho  Lo.vostege  similalis.) 
Gartered  plume  moth,  in  Massachusetts,  ref,.  III,  365. 
Gas  treatment  against  scale  insects,  art.,  I,  41-42; 
III,  182  ;  IV,  29G. 
lime,  against  onion  maggot,  I,  354. 
tar,  in  New  .lersey  bull..  Ill,  361. 
effect  on  shade  trees,  ATI,  150. 
Gastroidea  ca'Sia  on  canaigre,  ATI,  38t;. 

cyanea,  parasitized  l>y  Bracon    gastroidea-,  II, 
348. 
parasitized  by  Perilitusgastrophysw,  III,  .57. 
formosa,  on  grape  and  Rumex,  I,  385;  ATI,  386. 

=  G.  viridula,  VII,  419,  386. 
polygon!,  on  Polygonum,  II,  190. 

injuring  grass,  II,  275. 
raphaui  =  G.  v?ridula,  VII,  386, 419. 
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Gastropaclia  anierioana.  in  Jliniu'sota,  rcf.,  111,256. 
laiiestris,  Sfiveu  years  in  tlio  jiupal  stase,  111,33. 
(Psilura)  nionacha,  in  Bavaria,  III,  178. 
Gastropliilus  ((Estrus)  cqui,  not  ia  Chile,  1, 155. 
horse  bot,ref.,  IV,  308. 
nasalis,  probably  lessened  by  Englisli  sparrow, 

V,  343. 
veterinus  =  G.  nasalis,  V,  343. 
Gastrophysa  eyanea  =  Gastroidea  cyanea. 
Gek'chia  absconditella,  parasitized  by  Chelonus  pal- 
liJus,  II,  35-2. 
beneficentcUa,  parasitized  by  Crcmastus  retiniw, 
111,166. 
parasitized  by  Bracon  xauthostigma,  II,  349. 
on  Solanum,  111,357. 
celtisella,  parasitized  by  Limueriagelechire,  III, 

158. 
cercidos,  parasitized   by   Bracon   xantliostigma, 

ir,349. 
cerealella  =  Sitotroga  cerealella. 
cinerella,  parasitized   by   Bracon   gelechia>,  II, 

349. 
epigivella,  parasitized    by    Macrocentrus    gele- 

chi«,  III,  59. 
galla'-asterella,  parasite  of,  1, 161. 

parasitized  by  Ca'Dophaues  n.  sp.,  II,  350. 
parasitized  by  Pimpla  annulipes,  III,4G1. 
galU-B-solidaginis,  parasite  of,  1, 161. 

parasitized  by  Bracon  solidaginis,  11,348, 
parasitized  by  Ephialtc  s  pygnia-us,  III,  4G1. 
parasitized  by  Pimpla  pterelas,  III,4G1. 
parasitized  by  Pimpla  inquisitor.  Ill,  462. 
parasitized  by  Pimpla  notanda,  III,  462. 
parasitized  by  Microgaster  gelechiw.  III,  17. 
parasitized  by  Pha-ogenes  gelecbia>.  III,  152. 
parasitized  by  Linineriadimidiator,  III,  157. 
Entedon  sp.,  in  galls  of,  V,  343. 
juncidella,  parasitized  by  Glyptamonita,  111,463. 
liturella,  synonymy  of,  II,  154. 
monstratella,  synonymy  of,  1, 113. 
prunifoliella,  parasitized    by    Ganycliorus  gele- 
chia^  III,  58. 

parasitized  by  Toxoneura  minuta.  III,  60. 
pseudacaciella,  parasitized  by  Limneria  annuli- 
pes, III,  157. 
parasitized  by  Meniscus  scutellaris.  III,  464. 
.   refusella,  Menesta  tortricella  a  synonym  of,  II, 
304. 
robinisefoliella    (?),    parasitized    by    Clistopyga 

pleuralis,  III,4C.:!. 
rnscosuffusella,  parasitized  by  Bracon  n.  sp.,  II, 

349. 
rubidella  (?),  parasitized  by  Limneria  obliterata, 

III,  158. 
sp.,  probably  bred  from  clover,  II,  281. 
sp.  (?),  parasitized  liy  Bracon  gelechia;,  II,  349.  . 
sp.,  parasitized  by  Exolytus  gelechia;,  III,  152. 
sp.,  parasitized  by  Pimpla  notanda,  111,462. 
sp.,  parasitized  by  Glypta  vulgaris.  III,  464. 
-sp.,  following  Balaninus  in  acorns,  A'I,319. 
Geocoris  bullatus,  in  Nebraska,  ref..  III.  4:i7. 
feeding  on  cotton  plants,  VII,  321. 
sp.,  in  grass,  m.,  IA',  198. 
Geometrina,  Hulst  collection  of,  V.  51. 
Geophilidie,  phosphorescent,  III,  173. 

noticcofpnporoii,  IV.  1.55. 
Geotrupi(l,striduIation  uf,  II,  13. 


Germination  of  weevil-infested  beans,  art.,  IV,  301 ; 

peas,  298. 
Germs,  contagious,  use  of,  in  the  field.  III,  197. 
Giant  bee  of  India  (.\pi8  dorsata),  VI,  359. 

root  borer.     (See  Prionus  laticollis.) 
Gibbium  acotias  =  G.  psylloides,  VII,  419. 
Gizzard  shad,  insect  diet  of,  1, 160. 
Glassy  cutworm,  in  Mississippi,  1, 17. 

in  Dakota,  1, 317. 
Glassy-winged  sliarjishooter,  art.,  V,  150-154. 
"Gli  Insetti  Nocivi,"  review  of.  111,435. 
Glossina  raorsitans,  transmitter  of  disease,  ref.,  V, 

273. 
Glowworms  in  caves  in  Tasmania,  IV,  223. 
Glyciphagus  cursor,  among  Cantharides,    feathers, 
etc.,  m.,  IV,  185. 

prunorum,  habits  of,  IV,  185. 

spp.,  sugar  mite,  ref.,  VI,  275. 

spinipes,  among  Cantharides,  m.,  IV,  185. 
Glyphe  viridascens,  found  with  eggs  of  Murgautia, 

V,  138. 

Glyphipteryx,  note  on,  II,  286. 
Glypta  animosa,  hosts  of,  111,463. 

erratica,bred  from  lepid.  stem  borer,  III,  463. 
leucozonafa,    parasitic    on   Grapholitha    iuter- 

stinctana,  111,463. 
macra,  parasitic  on  Pa>disca  sp..  Ill,  463. 
mellithorax,  parasitic  on   tineid  on  apple,  III, 

463. 
militaris,  parasitic  on  Proteoteras  asculana,  III, 

464. 
monita,  parasitic   on   Gelechia  juncidella,  III, 

463. 
rubripes,  parasitic  on  Eccopsis  footiana.  III,  463. 
rufiscutellaris,  parasitic  on    Proteoteras  a.>scu- 

lana,III,464. 
scitula,  parasitic  on  tineid  on  apple,  111,464 
simplicipes,  hosts  of,  III,  463. 
sp.,bred  from  Margarodes  <iuadristigmalis,  1,26. 
sp.,  bred  from  cocoon  on  red  cedar.  III.  464. 
varipes,  parasitic  on  Phycita  sp..  Ill,  463. 
vulgaris,  hosts  of.  Ill,  464. 
xanthozonata,  parasitic  on  tortricid  on  oak, III, 

463. 
Glyptocera,  new  genus  of  Phycitidae,  III,  32. 
Gnathocerus  cornutus.     {See  Echocerus  cornutus.) 
Gnathotrichus,  not  associated  with  Pityophtbonis, 

VI,  261. 

Gnophielia  hopferi,  Telenomus  gnoph»Ii;e  bred  from 

eggs  of,  IV,  123. 
Goat  skins,  injured  by  Dermestes  vulpinus,  II,  62. 
Goes  tigrinus,  on  oak,  1, 343. 

Goldfinches,  destroying  Icerya  in  New  Zealand,  1,92. 
Gouastista  grisea,  monograjili  of,  m.,  11,340. 
Gonatopus,  forming  sac  on  Rhynchota,  I,  200. 

pilosus,  parasitic  on  Deltoccphalus,  II,  271. 
Gonioctena  pallida,  on  poplar,  m.,  IV,  94. 
Goniops  hippoboscoides,  a  new  tabauid,  V,  59. 
Goniozus  cellaris,  host  o*",  IV,  122. 

parasitic  on  geometrid  larva,  IV,  122. 

foveolatus,  host  of,  IV,  122. 

parasitic  ou  tineid  larva,  IV,  122. 

n.  sp.,  Icerya  parasite.  1, 130, 

platynota^  on  cotton,  VII,  242. 
Gononolus,  food  habits  of,  1, 198. 
Gonoptera  libatrix,  longevity  of,  III.  19. 
Gooseberry  fruit  "orm,in  Oregon  bulletin,  111,256. 
Gophers,  striijed,  food  habits  of,  ref.,  V,  5. 
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Gophers,  in  Oregon,  remedies  recommended,  V,  293. 
Goplicrus  puly]>hem(i8,  insect  guests  of,  VI,  302. 
Gortynii  cataphracta,  in  Canada,  V,  125. 
imnianis  =  Hydnocia  iuimanis. 
nitela,  similar  methods  of  a  cutworm  to,  II,  133. 
Tachina  sp.  hied  from,  II,  280. 
in  corn  and  ragweed,  II,  375. 
on  Xantliium,  m.,  Ill,  312. 
early  reference  to,  art.,  IV,  325. 
on  cotton.  A',  50. 
not  found  in  Ottawa,  V,  125. 
Gossyiiaria  alui,  a  synonym  of  ulnii,  II,  35. 
farinosus,  a  synonym  cf  uhui,  II,  35. 
lanigera,  a  synonym  of  ulmi,  II,  35. 
niannifera,  manna-producing  scale,  V,  286. 
spurius,  a  synonym  of  uhui,  II,  35. 
ulmi,  art.,  II,  34-41. 

parasitized  hy  (?)  Colastes,  II,  351. 
new  locality  for,  V,  51. 
Government  work  and  the  Patent  Office,  ahs.,  art., 

IV, 40,  47. 
Gracillariadesmodiclla,  parasitized  hy  Bracon  gracil- 
laria.  11,340. 
packardella.parasitizedhy  Oemitelesgracillaria-, 

III,  153. 
purpuriella,  parasitized  by  Hemiteles  mandibu- 

laris.  III,  153. 
ep.,  injuring  tea  plant,  II,  330. 
sp.,  Siniplosis  dolichogaster  hred  from,  V,  130. 
theivora,  in  India,  ref.,  IV,  296. 
Grain  aphis,  sudden  disappearance  of,  III,  74. 
in  England,  ni.,V,  293. 

(See  (iho  Siphonophora  avena?.) 
beetle,  lesser,  in  Maryland,  ref.,  V,  2. 
red,  in  Maryland,  ref.,  V,  2. 
in  Oregon,  ref..  Ill,  2.50. 

(See  oho  Cathartns  andSilvanus.) 
insects,  benzine  against.  III,  .■i34. 

bisulphide  of  carbon  against,  IV,  91, 207, 331 ; 

V,  43,  257. 
art.,  VI,  140-157. 
at  World's  Fair,  art.,  VI,  213-227. 
recommendations  for  destroying,  at  World's 

Fair,  VI,  217. 
iu  Canada  report,  ref.,  VI,  284. 
in  mills,  VII,  233. 
moth  (Tinea  granella),  damage  in  .\morica,  II, 
1 07. 

(See  (tho  Angoumois  grain   moth  and  Sito- 
troga  cerealella.) 
plant-louse,  in  Ohio,  1, 319. 

injury  in  1889,11, 31. 
in  Michigan,  11,44. 
new  parasites  of,  art.,  II,  246-248. 
in  Canada,  II,  336. 
in  Ohio,  ref.,  II,  339. 
weevil,  bisulphide  of  carbon  against,  ref.,  IV,  91, 
207,331. 
(Silvanus  surinamensis),  ref.,  IV,  237. 
red,  in  Mis&issii)i)i  bulletin,  ref.,  IV,  293. 
in  Texas,  loss  from,  IV,  331. 

(See  uho  Caiandra  granaria  and  oryza.) 
Grape  bags,  use  of,  hy  wasps,  art.,  IV,  192-193. 
berry  moth,  ref..  Ill,  30' . 
curculio.     (See  Curc.ulio.) 
grub,  in  Tasmania,  ref.,' VI,  37. 
phylloxersi;  notes  on.  III,  lB6. 


Grape  phylloxera,  occurrence  in  Australia  and  New 
Zealand,  III,  185 

occurrence  in  Europe,  III,  185, 186. 
remedies  against.  III,  189. 
root-worm,  note  on,  VII,  48. 
seed  weevil,  remedies  against,  V,  47. 
Grapevine  beetle,  injury  in  Ohio,  II,  92. 
flea-beetle,  I,  74. 
leaf-hopper,  in  Ohio,  I,  319. 
in  Michigan,  11,44. 
a  remedy  against,  II,  86. 
in  New  Mexico,  VII,  211. 
leaf-roller,  in  Texas,  V,  137. 
Grapholitha  caryana,  parasitized   by  Phanerotoma 
tibialis,  II,  352. 
interstinctana,  destroyed  by  stacking  hay,  m., 
IV,  13. 

article  on,  IV,  56-58. 
in  Iowa,  m.,  IV,  87;  V,112. 
malachitana,  parasitized  by  Microdus  grapho- 
litha-. Ill,  17. 
ninana,  parasitized  by  Agathis  media.  III,  17. 
olivaceana,  parasite  of,  1, 161. 

parasitized  hy  Pimpla  novita,  111,461. 
prunivora,  parasitized  by  Mirax   grapholithne, 

111,15. 
schistaceana,  on  sugar  cane  in  Java,  mm.,  IV, 

102. 
sebastiana>,  proposed  name  for  moth  bred  from 

jumping  bean.  III,  432. 
Btrobilella,  reference  to  article,  III,  36. 
Graphophoue,  wax  for  cylinders,  1, 93. 
Graph  ops  nebulosus,  on  strawberry,  ref.,  Ill,  364. 
Graphorhinus  vadosus,  food  habits  of,  III,  37. 
Grapta  comma,  parasitized  by  Cryptiis  americanus, 
111,153. 
interrogationis,  Telenomus  interrogationis  bred 

from  eggsof,  IV,  123. 
sp.,  in  New  York  City,  m.,  IV,  61. 
Graptodei-a  chalybea,  etc.    (See  Ilaltica.) 
Grasserie  of  silkworm,  art..  Ill,  445. 
Grasshoppers  and  crickets,  remarkable  theory,  1, 320. 
in  Utah,  II,  281. 

in  Idaho,  art..  Ill,  135-141  ;  (■orr..471;  IV.  140. 
losses  by,  and  amounts  saved  from,  IV,  12. 
iu  Iowa  bull.,  ref.,  IV.  87. 
plague,  in  Michigan,  IV,  145. 
outlook,  art.,  IV,  321. 
outlook  in  California  for  1892,  IV,  331. 
in  Ohio,  IV,  399. 
iu  the  East,  V,57. 
in  Canada,  ref.,  V,  62. 
kerosene  against,  V,  74. 
in  New  Jersey,  V, !  4,  217. 
connection  with  blister  beetles,  V,127. 
,     destroyed  by  turkeys,  V,  257. 

injuries  in  northwest  Missouri,  art.,  V,  323. 
damage  in  Minnesota,  note,  VI, 373. 
a 'tive  work  against,  VI,  51. 
on  cotton,  VII,  26. 
(,See  also  Locust.) 
Grass  insects,  notes  on  treatment  of,  ref.,  V,  117. 
pickerel,  insect  diet  of.  I.  UK). 
root-louse,  host  of  Lasius  bruuneus  var.  ulienus, 

m..  Ill,  234. 
worm,  in  Florida,  1, 375. 
in  Louisiana,  VI,  3. 
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Grave-digger  wasp  and  its  parasite,  VII,  41G. 
Graveyard  bug,  name  of  Otiorhyuchus  ovatus,  V,  40. 
"Grease  bug,"  in  California,  V,  342. 
Greasy  cutworm,  iu  Mississippi,  1, 17, 217  ;  III,  337. 
Greedy  scale,  supposed  parasite  of.  III,  487. 

in  Australia,  ref.,  V,  214. 
Green  beetle  pest,  in  Aust:  alia.  III,  424. 
bug,  injuring  potato  in  India,  11,  61. 

in  Tasmania,  1, 361  ;  111,480. 
coffee  scale,  kerosene  emulsion  against,  in  India, 

11,17. 
soldier  bug,  on  orange,  1, 53, 54. 
Green-striped  locust,  in  New  York,  ref.,  VI,  283. 
maple  worm,  in  Kansas,  I,  111. 

in  Nebraska  report,  11,258. 

{See  also  Anisota  rubicunda.) 
Grossbeak,  cardinal,  eating  jiotato  beetle,  IV,  278. 
Ground  beetle,  as  a  destroyer  of  peach-tree  borers, 
IV,  204. 

is  it  herbivorous  (?),  IV,  330. 
pearls,  ref.,  VI,  379. 
Grubs,  swallowed  and  passed  by  child.  III,  401. 
Gryllidw,  ovipositiun  of,  II,  224. 
not  self-mutilating,  IV,  .^49. 
Gryllotalpa  borealis,  life  history  of,  V,  134. 

reported  damage  by,  VII,  205. 
Gryllus,  injury  iu  Louisiana,  1, 87. 
swarming  in  Texas,  III,  176. 
sp., destructive  to  strawberry,  IV,  276. 
spp.,  on  cotton,  VII,  25. 
Grypotes  unicolor,  doubtfully  a  grass  feeder,  IV,  198. 
Guerinia,subpyrifurm  anteunal  joints,  111,98. 
Guinea  fowls  vs.  garden  insects,  Y,  •Ibt. 
Gum  copal,  exhibit  of  insect  embedded  in,  VI,  240. 
Gusano  de  mosquito,  local  name  for  human  bot,  V, 
58. 

Gyascutus  plauicosta,  biologic  notes  on,  V,  38. 
Gymnetron  tetrum,  on  mullein,  A',2G2. 
Gyninosoniatida>,  parasitism  of,  VI,  203. 
Gypsy  moth,  imjiorted,  in  New  England,  II,  208. 

in  Europe,  Asia,  and  Japan,  II,  209. 

hymenopteruus  parasites  of,  11,  2il2. 

Japanese,  111,41,  297;  IV,  227;  V,54,  194; 

legislation  about.  III,  78, 200, 364, 472. 
an  experience  with.  III,  126. 
report  of  a  discussion  on,  art..  Ill,  368-.3'79. 
remedies  against,  III,  364,  381,  474;  m.,  V,  35; 

VI,  338. 
remarks  on.  III,  491. 
disapi)earauce  of,  in  England,  IV,  138. 
reported  from  Maine,  IV,  220. 
easier  to  reach  with  insecticides  than  is  Zeu- 

zera  pyrina,  m.,  IV,  319. 
in  Massachusetts  bulletin,  rev.,  IV,  ,354. 
recent  work  on,  V,  75. 
not  spreading  in  JIassachusetts,  V,  356. 
in  Cambridge,  VI,  53. 
work  of  commission,  VI,  53, 338. 
advisability  of  importing  European  enemies 

of,  VI,  140. 
new  parasites  of,  VI,  339. 
(See  also  Ocneria  dispar.) 
Gyrinidw,  larva^  (not  adults)  eaten  by  fish,  I,  IHO. 

resemblance  in  antenna^  to  Platyiisyllus,  I,  305. 
Gyrinus  jiarcus,  in  United  States  and  Chile,  1, 119. 
Gyropus,  atfiuities  of,  IV,  190. 


Hacklierry  butterfly,  swarming  of,  I,  28. 
Hadena,  abundant  after  mild  winter,  III,  215. 
arctia,  injuring  fall  wheat  iu  spring,  m..  Ill, 

247. 
basilinea,  in  Sweden,  ref.,  IV,  2. 
devastatrix,  in  Mississippi,  1, 17. 
in  Dakota,  1,317. 

injuring  fall  wheat  in  spring,  m.,  111,247. 
on  grass,  A',  1 25. 
habits  of,  VI,  1,54. 
fractilinea,  ne«'  dejiredator  in  cornfields,  VI,  154. 

habits  and  description  of  larva,  VI,  155. 
misera,  on  corn,  ref.,  VI,  15G. 
revision  of,  notice,  IV,  1.55. 
Btijiata,  injuring  corn,  etc.,  II,  134,  383. 
habits  of,  A'I,154. 
Hadrobracon  (Bracon)  hebetor  (incorrectly  cited  as 
"honestor"),  parasite  of   Plodia  interpunctella, 
VII,  428. 
HadronotuB  anas*,  bred  from  e^gs  of  Anasa  tristis, 
IV,  124. 
floridanus,  bred  from  eggs  of  Metapodius  femora- 

tus,  IV,124. 
largi,bred  from  eggs  of  Largus  succinctus,  IV, 

124. 
leptocorsire,  from  eggs  of  Leptocorisa,  1, 242. 
bred  from  eggs  of  Zelus  bilobus,  IV,  124. 
rugosus  n.  sp.,  descr.,  I,  242. 

supi)OSed  parasites  of,  IV,  124. 
Hajmatobia  ale  is,  moose  fly,  IV,  156. 
fciox,  a  European  species,  II,  95. 
hibernation  of,  m..  Ill,  .3,57. 
serrata  (cornicola),  oviposition  of,  II,  60. 
life  history,  II,  93. 

(cornicola),  synonym  of  serrata,  II,  95. 
Kowarz's  identification  of,  II,  191. 
in  New  Jersey  bulletin,  II,  165. 
note  on,  111,417. 

parasitized  by  Spalangia  ha>niatobia^  V,  123. 
parasitized  by  Pluenopria  li.imatobia>,  IV, 

126. 
in  South,  IV,  398. 
in  Florida,  ref..  A',  66. 
iu  Canada,  A',  12.5, 144. 
in  different  States,  A',  144, 145. 
rapid  spread  of,  m.,  A'l,  133. 
attacking  horses,  A'll,  54. 
stimulans,  a  European  sjiecies,  II,  95. 
Hiematopinns,  affinities  of,  lA',  188. 

antennatus,  peculiar  structure  of,  lA',  190. 
suis,  peculiar  structure  of,  IV,  191. 
Hivniylis  daucella,  synonymy  of,  I,  94. 
Hagen,  II.  A.,  obituary  notice,  VI,  'J80. 
Hair-streak  butterfly,  gray,  and  its  injury  to  beans, 

art.,  A'll,  354-3.55. 
Hairy  woodpecker,  eating  larva;  of  Depressaria,  1, 98. 
Hair  worms,  infesting  Melanoplus  atlanis,  II,  68. 

parasite  of  codling  moth,  lA',  140. 
"Ilalabe,"  of  Madagascar  =  Nephi la  niadagascarien- 

sis,  which  see,  V,  210,  347. 
Ualdcmannia  tschivarensis,  in  New  Me.xico,  A'l,  31. 
Halidea,  remarks  on,  ref.,  II,  385. 

schwarzii  n.  sp.,  first  si>ecies  of  the  -cuus  found 
in  this  country,  II,  262. 
Halisidotasp.,  on  apple.  A',  17. 

tesselata,  taken  by  electric  lamps.  III,  323. 
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Ilaltica  ului-^  H.  bimargiiiata,  IV,  131. 
carinata,  early  appearance  of,  IV,  401. 
on  elm,  m.,  A',  342. 
injuring  grapo  leaves,  VII,  3S6. 
(Graptodera)  clialybea,  correction,  V,  39. 
i-rythropus  =i^  Crepidodera  rufipes,  ni.,  V,  340. 
(Graptodera)  exapta,  on  fuchsias,  II,  277;  III,  26. 
foliacea,  life  history,  art.,  I,  74-70. 
food  plant  of,  I,  199. 
un  grape,  IV,  135,  13G;  V,  19,  39. 
might  be  controlled  by  irrigation,  V,  80. 
ignita,  in  Arizona,  I,  222. 

on  strawberry,  etc.,  II,  370;  art..  Ill,  317, 

300;  V,  17,  ni.,  341. 
remedies  against.  III,  31S. 
in  Nebraska,  rcf..  Ill,  43S. 
puuctulata,  mentioned  as  Clia'tociienia  pulicaria, 

III,  330,  484. 
(Graptodera)  punctipennis,  synonymy  of,  1,75. 

injury  by,  I,  85. 
rufipes  =  Crepidodera  ruflpes. 
(Graptodera)  pp.,  on  potato,  in  Australia,  ref., 

Ill,  434. 
torquata,  on  grape  and  Adenostoma,  V,  35. 
Halticini,  jiaper  on  food  plants  of.  III,  431. 
Halticotoma  valida,  on  Yucca  whipplei,  V,  312. 
Halticus  miuutus,  injuring  bean.  III,  44. 

reference  to  article  on,  IV,  340. 
Haras,  injured  by  cheese  skipper,  VI,  260. 
Ham  beetle,  in  Chile,  I,  154. 

red-legged,  on  fish,  VI,  226. 
red-necked,  on  dried  fish,  VI,  226. 
fly,  damage  by,  ref.,  VI,  208-209. 
Hammer  liandles,  injured  by  Lyctus,  V,  197. 
Haiidlirsch,  Dr.  Adam,  obituary,  III,  3. 
Handmaid  moth,  spinning  habits  of,  m.,  V,  141. 
Hapithus  agitator,  on  cotton,  VII,  25. 
Harle(iuin  cabbage  bug.     (See  Cabbage  bug.) 
Harmouia  12-maculata,  eating  hop  louse  in  Oregon, 
VI,  13. 
pini,  larval  period,  I,  250. 
14-guttata,  on  liop  louse  in  Oregon,  VI,  13. 
Ilarpalus  caliginosus,  on  figure  of  larva  of,  \,  209. 
feeding  on  Schistocerca  americana,  VII,  228. 
faunus,  infested  with  mites,  II,  369. 
gravis,  accompanying  cricket  swarmings.  III, 

177. 
pennsylvanicus,  at  electric  lamps,  I,  285. 

said  to  destroy  Culorailo  jiotato  beetle,  IV, 

204. 
larva  of,  m.,  V,  209. 
Harpalyce  albella,  synonymy  of,  II,  155. 
runusella,  synonymy  of,  II,  154. 
tortricella,  synonymy  of,  II,  155. 
Harpiphorus,  defined  by  submarginal  cells,  II,  243. 
article  on,  II,   227-228. 

maculatus,  easily  confused  with  Monostegia,  II, 
138. 

comparison  with  other  species,  II,  227. 
variability  of,  III,  10. 
testaceus,  identical  (?)  with  varianus,  II,  242. 
varianus,  habits  and  data  of  injuries,  II,  239. 
Harvest  fly,  dog-day,  fed  upon  by  Sphecius  specio- 
6us,  IV,  248. 

of  New  Mexico,  irrigation  against,  V,  80. 
mite,  destroying  eggs  of  Doryphora,  II,  189. 
spider,  papers  on,  rev.,  V,  284;  VI,  272. 


Hawk  moth,  Kuroiwan,  I,  22. 

on  sweet  jiotato  in  New  Zealand,  II,  135. 
injuring  tomatoes,  ni.,  V,  195. 
Hawthorn  tingis,  on  quince,  II,  48. 
Hayward's  sheep  dip  against  cattle  tick,  V,  294. 
Hay  worm,  in  Kentucky,  I   283. 
clover,  in  Iowa,  VI,  193. 
Hearing  in  insects,  VII,  36. 
Heart  worm,  local  name  for  Heliothis,  V,  91. 
Hecabolina;,  bred  jiarasitic,  II,  350. 
Hecatesia  exultans,  figure<l  by  Boisduval,  II,  l.'i. 
fenestrata,  stridulatioii  of,  II,  14. 
sp.,  in  Mexico,  II,  15. 
fhyridion,  stridulation  of,  II,  15. 
Heel  fly,  injury  to  cattle,  I,  .">18. 
oviposition  of,  II,  174. 
driving  stock  to  streams.  III,  455. 

{Seenlso  Ox  botand  Hypoderma  line:ita.l 
Heidemannia  oixiiformis,  ref..  Ill,  356. 
Helcon  dentipes,  probable  hosts  of,  V,  248. 
ligator,  hosts  uf,  IV,  259. 

tetrapodii,   parasitic   on    Tctropium   cLunanuip- 
•terum,  IV,  259. 
Hellebore,  powdered,  beetle  living  in,  I,  314,  300. 

as  an  insecticide.  III,  359,  361;  V,  74. 
Helia  a'mula,  damaging  fodder,  II,  18. 

parasitized  by  Limueria  helia',  III,  1."kS. 
on  dead  leaves,  IV,  111. 
(Epizeuxis)americalis,  in  Formica  nests,  IV,  HI. 
Heliodenes,  notes  on  species  of,  art.,  IV,  3SI-385. 
bella,  notes  on,  IV,  384. 
extraneella,  notes  on,  1\,  385. 
sexpunctella  n.  sp.,  description  of,  IV,  385. 
tripunctella  n.  sp.,  description  of,  IV,  384. 
Heliophobus  popularis,  in  Europe,  A'll,  48,  2b9. 
Heliothis  armiger,  in  Mississippi,  I,  17,  217. 
in  California,  art.,  I,  331-332. 
in  Texas,  II,  20. 
in  Michigan,  II,  42. 
in  India,  II,  62,  204;  ref.,  IV,  290. 
in  Colorado,  II,  140. 
investigations  of.  III,  92  ;  VII,  25. 
in  Australia,  111,133;  V,354. 
remedies  against,  III,  197,  198  ;  V,  80,  259  ; 

VI,  94, 167. 
use  of  diseases,  111,197. 
in  Mississippi,  III,  338  ;  VII,  324. 
damaging  geranium,  III,  399. 
cannibalistic  habit  of,  111,399. 
in  New  Mexico,  IV,  20  ;  VII,  210. 
?,  on  tobacco,  ref.,  IV,  287. 
early  references  to,  IV,  326. 
on  tomato  in  New  Jersey,  V,  94  ;  VII,  190. 
divisional  bulletin  on,  notice,  V,  218. 
attacking  peaches  in  Cape  Colony,  V,  295. 
(See  <ilm  Boll  worm.) 
sp.,  damaging  apple  and  quince,  V,  18. 
Ileliothrips  adonidum,  in  greenhouses,  1, 141. 
ccstr  ,  on  Ccstrum  nocturnum,  A'II,3'.'0. 
draca;nie,  in  hothouses,  I,  139,141  ;  VII,  390. 
fasciata  n.sp.,  description,  VII,  391. 

on  orange  leaves,  VII,  391. 
Iwemorrhoidalis,  on  apple,  1, 139, 141. 

injurious  to  hothouse  plants,  VII,  3!)0. 
Heliria,  food  habits  of  species,  V,  93. 
Hellgrammito  fly,  popular  names  for,  II,  122. 
Heloderma,  opinions  upon  the  poisonous  nature  of, 
extract  of  art.  on,  III,  479. 
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Helomyza  sp.,  an  Mayficlil  Cave,  II,  aT4. 
Helopeltis bradji,  on  cacao,  ref.,  VI, 340. 
injury  to  tea  in  India,  III,  44. 
theivora,  on  tea,  ref.,  VI,  .'MO. 
Hemerobius  sp.,  parasitized  by  Ilemiteles  lioniero- 

biicola,  111,153. 
Hemiptera  aquatic,  from  Mississippi  bottoms,  II,  2!i4. 
preying  on  Ilarpipliorns  larva?,  II,  24,3. 
physiognomy  of  tertiary.  III,  132. 
development  of  wings  in  apterous  forms,  I V,  l.')4. 
bacteria  normal  to  digestive  organs  of,  rev.,  IV, 

235. 
maxilla  of,  V,  101. 
how  they  feed,  VII,  427. 
Heniiptychus  gravis,  at  World's  Fair,  VI,  219. 

puuctatus,  parasitized    liy   Picnoiihanes    henii- 
ptychi,II,3oO. 
breeding  note,  V,  135. 
HemisarcoiJtcs  coccisugus  n.  sp.,  attacking  Mytilas- 

pis  pomorum,  V,  362. 
Hemitelcs  ala?fa8ciatus,  parasitic  on  Psyche  confed- 
erata,  III,  1.53. 
annulatus,  parasitic  on  tineid  pupa,  III,  153. 
ashmeadii,  parasitic  on  Phryganidia  californica, 

111,153. 
bucculatricis,  parasitic  on  Bucculatrix  sp.,  Ill, 

153. 
coleophora;,  parasitic  on  Coleophorasp.,  Ill,  152. 
Columbiana,   jiarasitic  on   Coleopliora  sp.,  Ill, 

153. 
cryptiformis,  parasitic  on  .Ycronycta  betulie,III, 

153. 
fulvipes,  parasite  of  Ocneria,  II,  210. 
gracilaria^,  parasitic  on  Gracillaria  paekardella, 

111,153. 
hemerobiicola,    parasitic    ou    Ilenicrobius    sp., 

111,153. 
laticiuctus,  parasitic   on   Leucauia   unipuncta, 

III,  153. 
mandibularis,  parasitic  on  Gracillaria  purpuri- 

ella.  III,  153. 
melita-ai,  parasitic   on  Jlelitjca   ibalci'don.  Ill, 

mesochoridis,    parasitic     on    Apaiiteles  congre- 

gatus,  III,  1.53. 
miuutus,  parasitic  on  Emiirctia  stimulea.  III, 

153. 
parasite  of  Cheiraatobia,  III,  77. 
periliti,  parasitic  on  Meteorus  communis.  III, 

153. 
rufiventris,  parasitic  on  Chrj  sopa  sp..  Ill,  153. 
selma',  hosts  of.  III,  153. 
sordidus,  parasitic   on  Orgyia  leucostigma.  Ill, 

153. 
syrphicola,  parasitic  on  AUourajita  obli(iiia.  Ill, 

1.53. 
thyridopterigis,    parasitic     chi     Tliyridopteryx 
ephemerii'formis.  III,  1,')2. 

var.  fusca,  parasitic  on  Tliyridopteryx  ephe- 

icerseformis,  III,  152. 
var.,  leucozonatup,  parasitic  on  Thyridop- 
teryx  ephcmera'formis,  111,152. 
lownsendii,  reared  from  muscid.  III,  153. 
variegatus,  bred  from  Phycis,  II,  382. 
parasitic  on  Bucculatrix  sp..  Ill,  152. 
Hemisuga  hastata,  feeding  on  Danais  chrysippus, 
IV,  283. 


I     IIi'U  Ilea,  article  on,  VII.  23-24. 
I  ou  horses,  VII,  2S(i. 

lice,  carbonbisulpliid(!  against,  V,3til. 
Henops  brunneus,  on  apide  twigs,  II,  288. 

marginatus,  jiossibly  reared  from  spider,  II,  288. 
Hepialus  argenteomaculatus,  art.,  I,  250-251. 
Heptagenia  maculipennis,  types  of,  IV,  3ii3. 
Herbarium   pest,  art.,    IV,   lOH-ll:!;  ref.,  IV,  li!2  ; 
notes,  IV,  3119  ;  V,40,41. 

preservation  of,  from  insects,  VI,  1.59. 
Hermetia  mucens,  in  bee  hives,  1,353. 
Herraia  protumno.saIis,  Byu.,IV,  228. 
Herpestomus  plutella>,  i)arasitic  on  Plutilla  cnici- 

ferarum.  Ill,  1,52. 
Herring,  toothed,  insect  diet  of,  1, 159, 160. 
Hesperotettix  montaiius,  in  New  Mexico,  VI,  31. 
Hessian  fly,  in  New  Zealand,  I,  32. 

insects  confounded  with,  prior  to  1776, 1, 86. 
art.,  1, 107-108;  art.,  131-133, 
attacked  by  Ihrips,  1, 138. 
in  England,  1,192;  111,366. 
danger  of  importing  to  Australia,  1, 193. 
burning  stubble  agaiust,  1, 294. 
publications  on,  ref.,  1, 322. 
in  California.  II,  252. 

importation  nf  iiarasites  of,  II,  390  ;  III.  .3.54, 
367;  IV,  179;  V,  72;  VI,  1.33.  375;  A'n,H,56, 
414. 
in  Canada,  III,  81,  247;  ref.,  321,  :i59. 
life  history  of,  art..  Ill,  265;  rev.,  IV,  234. 
attacking  grasses  in  California,  III,  306. 
appearance  of  whent  infested  with.  III,  339. 
in  Australia, ref..  Ill, 3."i3. 
lecture  on,  note  on.  III,  427. 
supposed  attack  of,  may  be  due  to  Meromyza, 

m..  Ill,  453. 
late  sowing  a  remedy  against,  mm.,  IV,  13. 
in  Kansas,  m.,IV,71;  A',  114. 
in  Illinois  report,  ref.,  IV,  293. 
early  reference  to,  art.,  IV, 324. 
popular  name  of  horn  fly,  VI,  52. 
injuries  preventable  by  better  culture,  VI, 

148. 
broods  of,  rem.,  VI,  158. 

(.Sec  (duo  Cecidomyia  destructor.) 
Hetajrius  hornii,myrmecophilous,  ref.,  V,  143. 
Heterocampa  mauteo,  Ammophila    ovipooiting   in, 
m.,  IV,  230. 

marthesia,  parasites  of,  1, 161 ;  III,  461. 
siibalbicans,  parasitized  by  Meteorus  notodont.i', 
111,57. 
Heteroderajavanica,  injuring  sugar  cane  in  Java.  II, 
85. 
radicicola,  life  history,  II,  263, 
injuring  Clematis,  II,  338. 
Tylenchus  aronarius  identical  with,  II  1. 134. 
on  cotton.  III, '.62. 
schachtii,  in  Europe,  11,263. 
Heterogamus  fumipcnnis,  parasitic  im  .><pbinx  dru- 
piferarum  (?),  II,  351. 
texanus,  parasitic  on  ( 'eratomia  amyutor,  II,  351. 
Heteromera,  new  genera  and  species  in,  ref.,  IV,  350. 
Ileteronyx  sp.,  in  cane  fields,  m.,  IV,  388. 

sp.,  undet.,  ref.,  VI,  56. 
Heteropelma,  mistaken  for  Thalessa,  1, 177. 
parasite  on  Patana,  1, 200. 
in  Canada,  1, 253. 
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Heteropelnia  datana?  n.  sp.,  descr.,  1, 177. 

parsitic  on  Dutaua  sp..  Ill,  155. 

flavicomis,  resemblances,  1, 177, 178. 

parasitic  on  Dataiia  sp..  Ill,  1.55. 

longipes,  difrereuces,  1. 178. 

Heterophleps  friguttiita,  number  killed  by   kerosene 

iipiilied  to  pool  of  water,  V,  13. 
HetcToptera,  from  southern  Michigan,  11,390. 
injuring  vine.  III,  33. 

frail-producing  species  of,  in  Europe,  111,301. 
of  Tennessee,  bull,  on,  rev.,  IV,  224. 
IIetero]>us  ventricosus,  probably  mistaken  for  insect 

eggs.  IV,  263 
He.vacladia  gen.  nov.,  description,  III,  456. 

sniithii  sp.  nov.,  description,  111,457. 
Ilexagenia,  eaten  by  fish,  1,100. 
Hexaplastii  zigzag,  on  cotton,  VII,  242. 
lleza  clavata,  feeding  on  cotton  aphis,  VII,  321. 
nibcrnia.     (See  Ilyberniii.) 

"Hickory  horned  devil,"  injuringootton,  m.,IV,  160. 
jillegod  death  of  dog  due  to,  VI,  40. 
{See  nUn  Citheronia  regalis.) 
Iliniatiuni,  food  habits  of,  1, 198. 

synopsis  of,  ref.,  V,  279. 
Hippelates  flavipes,  plebejus  ami  pusio  annoying  to 
man,  VII,  377. 
plague  in  Florida, art.,  VII,  374-3T9. 
Hippiscus,  North  American  species  of,  V,  283. 

rugosus,  on  cotton,  VII,  20. 
Hippobosca  equina,  not  in  Chile,  m.,  1, 155. 
transmitter  of  disease,  ref.,  V,  273. 
Hippoboscid,  on  bat,  m.,  Ill,  357. 
Hippoboscidre,  aberrant  forms  in,  1, 300. 
Hlppodamia,  feeding  on  rust  si)ores,  mm.,  IV,  35. 
ambigua,  Icerya  enemy,  1, 130. 

in  California,  ref.,  VI,  25. 
convergens,  parasites  of,  1, 101 ;  ri>f.,  V,  250. 
preying  on  Epilachna,  II,  114. 
experiment  with,  II,  204. 
feeding  on  Schizoneura  lanigera,  Til,  191. 
said  to  be  an  injurious  insect.  IV,  .34,  35. 
identified,  IV,  135. 

successfully  curried  to  New  Zealand,  IV,  339. 
in  California,  ref.,  VI,  25. 
rs.  Aphis  cucumeris,  m.,  VII,  150. 
feeding  on  cotton  aphis,  VII,  247. 
feeding  on  canaigre,  VII,  429. 
])arenthesis,  feeding  on  hop  louse  in  Oregon,  VI, 
13. 
Euphorus  sculptus  parasitic  on,  VI,  14. 
spuria,  on  hop  louse  in  Oregon,  VI,  13. 

Euphorus  sculptus  parasitic  on,  VI,  14. 
tre(lecim-punctata,on  aquatic  plants,  II,  201. 
experiment  with,  II,  304. 
on  hop  louse  in  Oregon,  VI,  13. 
Hirmonoura,  on  history  of,  HI,  3. 
Hirundo  urbica,  supplanted  by  sjiarrow,  III,  394. 
Hispa  a>nescens,  injuring  rice  in  India,  II,  61. 

(Odontota)  dorsiilis.on  locust.  III,  164. 
Hister  0-striatus,  attacking  Agrotis  larva,  IV,  76. 
IIisterida>,  monograph  by  Ularseul,  III,  3. 
Histiostoma  rostroserratus,  Barbados  sugar  mite,  III, 

31. 
Histopona,  in  America,  III,  129. 
Historic  notes,  some,  art. ,  I V,  62. 
Hog  caterpillar,  in  Ohio,  1, 319. 

Holcaspis  chrysolepis,  Kliyssaln.s  californicus  reared 
from  gall  of,  II,  351. 


Holcocephala  abdominalis,  notes  cbi,.II,  162. 

in  cotton  fields,  Vri,.326. 
Ilomalodisca  coagulata,  art.,  V,  150-l."i4. 
feeding  on  cotton,  VII,  322,  362. 
Homalota,  feeding  on  dipterous  larvw,  m.,  111,31.'!. 
lividipennis,  prol>al)le  enemy  of  potato  scab  trnat. 

VII,  147, 
sp.,  in  yam,  VI,  218. 
sp.,  in  Florida  gopher  holes,  VI,  .304. 
Ilomalotylus,  method  of  pupation  of,  IV,  193. 
obscurus,  parasite  of  Hippodamia,  1, 101. 

appearance  of  coccinellid  larva  infesti-.l  l.\, 

IV,  193. 
hosts  of,  V,  249. 
sp.,  reared  from  Bbizobius  ventraUs,  V,207. 
Homiihadcna,  revision  of,  notice,  IV,  155. 
Homoptepa,  Loew's  work  in,  II,  196. 
injuring  vine.  III,  33. 
New  York,  reprint  of  Fitch's  catalogue  of,  ref.. 

Honeybee.     (.Sec  Bee.) 

Honeycomb,  damaged  by  Dermestes,  m..  Ill,  252. 
Honeydew,  of  aphides,  rem.,  IV,  230 ;  V,  104. 
secreted  by  Psylla,  V,  101, 102. 
of  Aleyrodes,  V,  228. 
moth,  in  a  cupboard,  V,  260. 
Honey,  storing  of,  interrupted  Tiy  swarming,  V,  230. 
yield  under  Langdon  non-swarming  system,  V, 

235. 
jirodiicing  ants  of  New  Zealand,  V,  2.58. 
Hontalia,  allied  to  Axima,  II,  365. 
Hop  plant-louse,  art.,  I,  70-74, 133-137. 

IMegaspilus  reared  from,  II,  240. 

(Phorodon),  notes  on.  III,  184. 

in  the  Northwest,  III,  349, 350,  405, 480 ; 

IV,  342, 343  ;  V,  60, 292  ;  VI,  12. 
circular  on,  notice.  III,  349, 438. 
erroneously  reported  on  celei-y  and  wil- 
low, IV,  213. 
in  the  extreme  Northwest,  IV,  342.  343. 
l)redaceou8  enemies  of,  VI,  13. 
remedies  against,  V,  61,  292,  293  ;  VI,  14. 
in  New  York, note,  VI,  .53. 

(See  aho  Phorodon  Iinmuli.) 
"strig  maggot,"  in  England,  ni.,  V,  206. 
vine  borer,  in  Canada,  V,  289. 
Hoplia  callipyge,  in  vineyards,  V,  343  ;  VII,  386. 
remedies  used  against,  V,  344. 
saekenii,  on  grape,  VII,  386. 
Iloplismenusdimidiatus,  parasite  of  Depressaria,  1,98. 
Hoplocampa  testudinea,  in  England,  IV,  38  ;  (?)  ref., 

294 ;  V,  290. 
Hoplocrepis  albiclavus,  n.  g.,  n.  sp.,  refs.,  II,  30,  385. 
Hoploi)hora  4-lineata,  on  oak,  weeds,  etc.,  ni.,  V,  03. 
Hopper-dozer,  use  of,  rev.,  IV,  87  ;  VI,  41,  51. 
noricola(?)  s;).,  damaging  Theobroma  cacao,  V,  203. 
Hormiga  asquelcs,  in  houses  in  Mexico,  V,  190. 
Hornia  niinutiiiennis,  compared  with  Leouia,  I, 'Jl3. 

nlcxicana,  synonym.  1, 213. 
Horn  fly,  oviposition  of,  II,  CO  ;  III,  32. 
life  history  of,  11,93-103. 
in  New  Jersey,  ref.,  II,  105  ;  VII,  42'.). 
in  New  York  report,  II,  200 
in  Southern  States,  III,  21, 471;  IV,  144,  270, 
398;  V,  60,  110,  HI,    116;   ref,    148,  204, 
349;  VI,  .54;  VII,  429. 
in  Canada,  rem. ,111, 125, 144,  ref.,  V,  62,359; 
VI,  284. 
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Horn  fly,  in  Oliio,  IV,  35. 

remediea  against,  art.,  IV,  ;i5,  ."51),  (18,  G9,  7;i  ; 

VI,  2!,  284;  Vir,4'ir.. 
in  different  States,  V,  49,  111,  144, 14o. 
kinds  of  rattle  attacliuil  \>y,  V,  111,  20;{. 
erroneous  name  for,  V,  14"). 
popular  names  of,  \,  341  ;  \I,  52. 
appearance  in  Iowa,  VI,  193. 
attacking  horses,  VI,  344  ;  VII,  54,  280. 
worm,  on  tobacco,  ref ,  IV,  287. 
Horse  l)0t.     (See  Botfly.) 
n  rsc  flies,  in  Texas,  111,335. 

transmitters  of  disease,  ref.,  V,  273.' 
Horse-radisli  flea-beetle,  art.,  VII,  404-406. 
Horticulture,  amended  California  law,  11,81;  III, 
470. 

Los  Angeles  County  Coinniissiou,  II,  312. 
test  case  under  law,  II,  330,  331. 
Ilot  water,  as  an  insecticide,  1, 1'22. 
House  ant,  in  Florida,  1, 40. 
(See  also  Ant.) 
fly,  parasites  of,  III,  340. 

Empusa  disease  of,  IV,  153. 
life  lii.story  of,  and  remedies,  IV,  329. 
transmitter  of  disease,  ni.,  V,  210. 
in  New  Mexico,  VII,  209. 
Household  pest,  chalcidid  as,  IV,  393. 

wood-borer  mistaken  for,  IV,  396. 
box-elder  bug  as,  IV,  400. 
H.>y,  P.  R.,  obituary  of,  V,  286. 
Huckleberry  bug,  local  signification  of  the  term,  Y, 

271. 
Hyale  coryliella,  synonym,  II,  154. 
Hyaliodcsvitripennis,  preying  upon  grape  leaf-hop- 
per, ref ,  111,367. 
Hyalomma  dissimile,  plague  of,  in  Jamaica,  VI,  58. 
Hyalomyia,  parasite  of  Brachyderes,  II,  234. 
Hyalopterus  arundinis  (=  (?)  pruni  Fab.),  cm  plum 

and  choke-cherry,  V,  23G. 
Ilybernia  aurantiaria,  in  England,  1, 151. 
defoliariit,  in  England,  1,151. 
tiliaria,  in  Michigan,  III,  213. 
wingless  female  at  light,  IV,  287. 
Hybopsis,  insect  diet  of,  1, 161. 
Hydnocora  scabra.  habits  of,  IV,  260. 
Hydrazine  sulphate,  possibly  a  new  insecticide,  I\, 

161. 
Hydria  undulata,  on  cherry,  ref..  Ill,  308. 
Hydrobatid,  undetermined,  art.,  IV,  198-200. 
Hydrocampa  proprialis,  parasitized  by  Cryptus  cyani- 

vontris.III,  151. 
Hydrocyanic  aci  1  gas,  as  an  insecticide,  I,  286  ;  II, 
202;  III,  182,  404,  457;  art.,  VI,  176,  180,325,326, 
368. 

process,  patent  invalid,  art.,  VII,  257-258. 
HydriL'cia  (Gortyna)  immanis,  in  Canada,  m.,  V,  125, 
289. 
I)ara«ite  of,  V,  125. 

uitela,  manner  of  working,  ref,  VI,  154. 
Hydrometrida',  note  on,  IV,  321. 
HydrophilidiP,  larva;  eaten  by  fish,  1, 100. 

relations  with  Tlatypsyllus,  I,  301. 
Hydropsyche,  with  Simulium,  I,  99, 100. 

vs.  young  trout,  VII,  oO. 
Hylastes  glabratus,  synonymy  of,  IV,  132. 
(Hylesinue)  trifolii,  in  Ohio,  I,  218. 
on  pea,  V,  99. 


Hylast<-s  niacer,  on  Picea  engelmanni,  VII,  2.55. 

Hylecu'tus  americanus  =-  H.  lugubris,  IV,  l:iO. 

lugubris,  fro:n  chestnut  wood,  ref.,  206. 

and   Lymcxylon  dermestoides  probably  be- 
long to  the  same  genus,  VII,  150. 
Hylemyia  cardui,  injuring  thistles,  ref.,  VI,  343. 
coarctata,  in  England,  ref,  11,  337. 
deceptiva  =  Phorbia  fusciceps,  VI,  372. 
nigrescens,  damaging  carnations,  rrf ,  VI,  343. 
Hylesinus  aculeatus,  Bracon  sp.  reared  from,  IV,  66. 
at  World's  fair,  m.,  VI,  227. 
ligniperda,  destroyed  by  cerambycid  luirers,  III, 

minor,  destroyed  by  Clerus  forniicarius.  VI.  127. 

iibscurus,  in  Michigan,  VII,  273. 

piniperda,  destroyed  by  Clerus  formicarius,  VI, 

127. 
sericeus,  on  Abies  menziesii,  IV,  228. 

article  on,  VII,  254-256. 
trifolii  =  Ilylastes  trifolii. 
Hylobius  stupidus  =  Pachylobius  picivorus,  IV,  132. 
Hyloclopus  griseus  n.  sp.  and  gen.,  position  of,  I,  195. 
Hylurgops  pinifex  =  Ilylastes  glabratus,  IV,  132. 
Hymenarcj'3  uervo  a,  deformed.  III,  87. 

feeding  on  cotton,  VII,  320. 
Hymenoptera,  European,  cataU>gue  of,  T,  KiS. 
hairy  eyes  of,  I,  295. 

parasitic  on  Icerya  purcliasi  in  Australia,  II,  320. 
lists  of  bred  species,  II,  348  ;  III,  15,  57, 151, 

460  ;  IV,  1C2  ;  V,  140. 
on  spiders,  rem.,  IV,  292. 
on  Coleoptera,  art.,  V,  247-251. 
rearing  of,  VI,  >-8. 

on  California  red  scale,  art.,  VI,  227. 
male  genital  armature,  II,  386. 
injuring  vine,  111,33. 
spiracles  of.  III,  128. 
ovipositor  of,  III,  432  ;  VI,  379. 
of  Australia,  catalogue  uf,  rev.,  V,  274,  275. 
British  phytophagous,  rev.,  VI,  49. 
from  lower  California,  note,  VT,  276. 
of  Jamaica,  ref.,  VI,  282. 
enemies  of  cutworms,  note,  VI, 376. 
Hypatus  bachmanni,  migration  of,  VII,  357. 
Hypenida;,  17  years  collection  of  Jaiian.  I,  203. 
Hyperacnius  tineie,  bred  from  Tinea  pellionella,  II, 

213;  111,461. 
Hypei-aspis  signata,  feeding  on  Pseudococcus  aceris, 

VII,  239. 
Hyperchiria  io,  on  saw  palmetto,  1. 217. 

parasitized  by  Ophion  arctiie.  III,  155. 
Hyperplatys,  destroying  scolytid  colonies,  111,35. 
aspersus,  a  new  borer  in  currant  stem,  111,251. 
synopsis,  ref.,  IV,  350. 
Hyphantldium  sericarium,  probably  Epliestia  kiih- 

niclla,V,354. 
Hyphantria  ounea,  in  Minnesota,  II,  104. 
effect  of  <ii)en  winter  on,  II.  201. 
parasitized  by   Apauteles  liyphantriu-.  III, 

15. 
parasitized  by  Ophion  glabratnm.  III.  15.5. 
taken  at  electric  lamps,  mm..  Ill,  323. 
trees  defoliated  by,  in  Mississippi,  111,338. 
on  raspberries.  III,  345. 
larva;  destroyed  liy  Plochiouus,  III.  422. 
in  New  York  city,  IV,  60. 
eggs,  TelenomuB  bifidus  bred  from,  IV,  124. 
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H.vpliuiitria  cunea,  parasites  of,  IV,  133  ;  m.,254. 
in  Nebraska,  iiiDi.,  I V,  133. 
abundant  in  Canada,  V,  lUu. 
abundant  around  St.  Louis,  VI,  257. 
rust-red  social  wasp  an  enemy  of,  VI,  258. 
in  New  Mexico,  VII,  JIO. 
n.  sp.,  injuring  apple, t-tc,  V,  17. 
textor  =  cunea. 

(See  also  Fall  webworm.) 
Hj'pocbilus,  structure  of,  I,  2(X). 
IlypoJoras  cohimbai — a  note,  art..  V,  77,  78. 
Hypodernia  boiiassi,  synonym  of  II.  lineata,  IV,  303. 
bovis.an  ally  of  Tc'.\as  l.u.d  lly,  I,  319. 
in  England,  1,355;  IV,  39. 
in  Colorado,  II,  145. 
injury  by,  II,  156. 

life  history  and  remedies  against,  II,  172. 
cooperative  investigation  of,  II,  183. 
larva  taken  internally,  II,  201,  207. 
article  on,  11,207-211. 
traveling  grub  resembling,  II,  239. 
larva  of.  Ill,  25. 
injurious  to  cattle.  III,  453, 460. 
not  known  in  North  America.  Ill,  432  ;  IV, 

233,  316. 
infesting  niiin,  IV,  27.'),  ref.,  310. 
compared  with  II.  lineata,  IV,  315. 
diaiia,  internal  larvju  lesembliug,  II,  207. 
traveling  grub  reieinb'.ing,  II,  239. 
not  iu  Norway,  mm..  IV,  275,  310. 
erroneously  reported  as  infesting  child,  ref., 

IV,  309. 
infesting  deer,  mm.,  IV,  310. 
larva,  in  a  boy's  body,  II,  238. 
linearis,  in  Texas,  1, 319. 
lineata,  oviposition  of,  II,  174. 

ox  warble  of  United  States,  III,  432, 455 ;  IV, 
23  ,311-315. 
transmitter  of  disease,  V,  273. 
Hyponomeuta  padella,  iu  England,  1, 151. 
damaging  apple,  lA',  221. 
texanella,  synonymy  of,  1, 149. 
sp.,on  trefoil,  IV, GO. 
Hypothcnemuj  (?),  on  apple,  IV,  43. 
dissjmilis,  in  grapevines,  VII,  385. 
eruditus,  Cephalonoraiahyalinipennisbred  with, 
V,  250. 

notes  on,  VI,  221,  261,  262,  263. 
hispiJulus,  probably  form  of  eruditus,  VI,  263. 
Hyptia,  monograph  on,  ref.,  11,387. 
Hyria  auroraria,  eating  dry  leaves,  V,  41. 

I. 

Ibis,  as  a  locust  destroyer,  IV,  409. 
Icerya  legyptiacum,  notes  on.  III,  92,  97,  105,  423  ; 
IV  349. 

Vedalia  cardinalis  destroying,  V,  50, 139. 

p  irasites  of,  V,  361. 

in  India,  notes  on,  V,  361 ;  VI,  46. 

Vedalia  cardinalis  introduced  into  Egypt  to 

prey  upon,  VI,  137. 
in  Australia,  VI,  268. 

on  Goodenia  ovata,  in  Australia,  m.,  VII,  51. 
an  Australian  genus  (?),  VII,  51. 
Vedalia  fumida  var.  roseipennis  feeding  on, 
VII.  271. 
koebelei,  iu  Australia,  VI,  57. 


Icerya  montserratensis.  food  plant  and  habitat  of, 
rV,407. 

in  Columbia,  VI,  327. 

n.  sp., description  of,  III,!i9. 

n.  sp.,  notes  on,  III,  101, 106,407, 439. 
palmeri  n.  sp.,  descr..  Ill,  103. 104, 106. 
purchasi,  {Kinisites  of,  and  their  importation  from 
Australia,  art.,  I,  21-22,  64,  220,  231,  23.;,  262, 

art.,2C>'-270,297;  11,15. 

on  persimmon,  I,  54. 

in  Australia,  I,  87,  201;  111,395;  VI,11,59. 

bird  enemies  in  New  Zealand,  I,  92. 

in  California,  1, 110. 

arts.,  1,126-131,103. 

coccinoUid  enemy  in  South  Africa,  I,  260. 

W.  G.  Klee's  work  ou,  rev.,  I,  299. 

Saunder's  error  regarding,  1, 327. 

new  use  for.  1, 356. 

Australian  ladybird  an  enemy  of,  1, 377. 

application  to  prevent  ascending  trees,  1, 378. 

in  Africa.  II,  2;  ref.,  V,  4. 

Telephorus  consors  a  new  enemy  of,  II,  49. 

Cedrus  libani  a  new  food  plant  of,  II,  49. 

not  in  Florida,  II,  55. 

in  New   Zealand,  11,57,146,384;  111,395; 
IV,  215;  art.,  VI,  194. 

enemies  of,  11,70;  ref.,  336. 

Vedalia,  »■.«.  11,112;  IV,  134, 154,349;  V,  142. 

hydrocyanic  acid  gas  against,  11,204;  III, 
457. 

Australian  hymenopterous  parasite  of,  II, 
248. 

notes  on.  III,  92, 1(I5, 184,  208, 439. 

in  Honolulu,  ni  ,  111,307,329. 

suggested  utility  of,  iu  manufa<tnn>  of  com- 
mercial wax,  III,  352. 

on  Ilymenoplea  salsola,  IV,  160. 

reappearance  of,  in  California,  IV,  161. 

from  St.  Helena,  IV,  288. 

Veda'ia  n.  sp.  preyi  -g  o-\  I  v ,  289  ;  \,  71. 

Ophelosia  cniwfordi  reared  from,  V,  207. 

j)arasitism  of  Lestoivhiums  jijion,  V,  279. 

in  Florida,  note,  VI,, 347. 

history  of  downfall  of,  VI,  1:;4. 

spraying  ineffectual  airainst,  VI,  176. 

Vedalia  sieboldii  feeding  on,  VII,  271. 
represented  in  Trinidad,  VI,  196. 
rosw,  MS.  name  proposed,  II,  3.33. 

n.sp.,  descr.,111,  94, 106. 

in  Jamaica,  IV,  340,  ref.,  378. 

new  parasite  of,  art.,  IV,  .378. 

on  rose,  etc.,  in  Florida,  V,  19. 

on  lignum-vitre,  V,  2m7. 

on  Hakea  gibbosa,  m.,  VII,  51. 
sacchari,  genns  based  upon,  1, 127. 

distinct  from  I.  jjurchasi,  1, 129. 

=  seychellarum.  III,  10.5. 

in  New  Zealand,  ref.,  VI,  194. 

ou  gnava,  VII,  430. 
seychellarum,  synonymy,  habitat,  etc.,  111,105. 
Iceryas,  some  new,  art..  Ill,  92. 
Ichnca  laticornis,  in  grapevines,  VII,  386. 
Ichneumon,  bred  from  cutworms,  m..  Ill,  2."i9. 

brevipennis,  para.«itic  on  Lcueania  albilinea.  III, 

152. 
cestus,  parasite  of  Ellopia,  111,360. 
cceruleus,  parasitic  on  Arctia  (?),  Ill,  151. 
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Ichneumon,   facetus,  lired  from  lepidopterovis  pupa 
III,  152. 
fly,  local  name  for,  V,  271. 
jucundus,  parasitic  on  Iladena  dovastatrix,  III, 

151. 
leucospis,  bred  from  tortricid  pup.a,  III,  152. 
lewisii,  parasitic  on  Arctia  sp..  III.  151. 
mulaohus,  parasitic  on  Spilofonisi  virgiiiica,  III, 

151. 
pravus,  parasitic  on  Fidonia  faxonaria,  III,  151. 
puerilis,  jiarasitic  on  uoctuid  ('.'),  Ill,  151. 
rubens,  larval  development  of,  TII,  2fj7. 
rufiventris, hosts  of,  I,1GI ;  III,  151. 
signatipes,  parasitic  on  Spilosoma  virginica.  III, 

151. 
sp.,  bred  from  Ceratina,  II,  3(J6. 
sp.,  parasite  on  Cheimatobia,  III,  77. 
subcyaneus,  hosts  of,  III,  151. 
subdolus,  bred  from  Gortyna  inimanis,  V,  125. 
unifasciatus,  hosts  of.  III,  151. 
wilsonii,  hosts  of.  III,  151,  259. 
Ichneumonid  larva  on  spider  from  Ceylon,  I,  42-4a. 
par.isite  on  Dolerus,  mm.,  IV,  178. 
bred  from  gypsy  moth,  ref,,  IV,  354. 
Ichneumonida;,  parasitic  on  Ocueria,  II,  210. 
bred  parasitic.  III,  151. 
parasitic  on  Coleoptcra,  V,  247. 
Provancher's,  rev.,  VI,  375. 
monograph  of  European,  rev.,  VII,  267. 
Ichneutes,  bred  species.  III,  60. 

fulvipes,  hosts  of.  III,  60. 
Ichthvura  inclusa  eggs,  Telenomus  ichthyura?  bred 

from,  IV,  123. 
lili\  characters  and  relations,  II,  150, 155. 
lithosina,  note  on,  II,  155. 
ossella  u.  sp.,  descr.,11,155. 
vestalis,  note  on,  II,  155. 
Idiobates  nov.  gen.,  ref.,  IV,  350. 
Idiocerus  sp.,  on  mango  in  India,  II,  265. 
Idris,  egg  parasite  of  (Ecanthus,  III,  346. 
Illinois,  State  entomological  report  of,  17th,  rev.,  IV, 

2'.)3. 
Illustrations   for  the    economic  entomologist,  art., 

VI,  109-114. 
Imbricated  snout-beetle,  vegetables  attacked,  I,  227. 
on  fruit  trees,  I,  366. 
in  Bruncr's  report,  II,  258. 

{See  also  Epicarus  imbricatus.) 
Incurvaria,  oviposition  and  ovipositor  of,  III,  342. 
acerifoliella,  Wlsm.'s  rovis.,  1, 147. 
a'uescens  n.  sp.,  descr.,  1, 147. 
capitella,  in  England,  m.,  V,  296. 
humilis  n.  sp.,  descr.,  1, 146. 
labradoriella,  Wlsm.'s  revis.,  1, 147. 
niediostriatella,  Wlsm.'s  revis.,  1, 147. 
politella  n.sp., descr.,  1,146. 
punctiferella  n.  sp.,  descr.,  1, 145. 
solenobiella,  Wlsm.'s  revis.,  1, 146. 
Indian-meal  moth,  damage  in  America,  II,  167. 
iu  flouring  mills,  II,  278. 
in  seeds  of  lettuce,  V,  349. 
at  World's  Fair,  VI,  221,  223. 

{See  also  Tlodia  interpunctella.) 
Museunj  at  Calcutta,  I,  CO. 
notes,  rev.,  IV,  206;  VI,  3. 
Indigo  bird,  an  insect  destroyer,  IV,  278. 
luglina,  note  on  genus,  V,  219. 


Inoculation  againi-t  stings  of  insects,  VII,  27!i. 
Inostemmii,  bred  species,  IV,  124. 

californica,  bred  from  cecidomyiid  gall  on  Tely- 
podium  intcgrifolium,  IV,  124. 

horni,  bred  from  cecidomyiid  j^iall,  IV,  124. 
Inquilina',  br.d  from  .T.geria,  m.,  II,  281. 
Insani:y,  from  destroying  caterpil  ar.'.  Ill,  487. 
Insecticide  (or  insecticides),  against  Plutellacrucifer- 
arum,  IV,  236. 

against  rose-chafer.  III,  225;  IV,  3. 

against  wireworms,  IV,  231. 

American,  in  India,  II,  17,  47,  2fA. 

appliances.    {See  Machinery.) 

arsenitesas,  art.,  VI,  115-121. 

bulletin  on,  rev.,  Ill,  2.'>6;  VI,  211. 

experiments  with,  III,  214,  305,  363;  \,  72. 

farm  practice  and  fertilizers  as,  art.,  V.,  9;i-97. 

fertilizers  used  as.  III,  217;  art.,  VI,  93-97. 

for  domestic  animals,  VI,  164. 

fungicides  and,  IV,  284;  V,  3;  VI,  3-1(5;  VII, 
126-132. 

fungicides  combined  with,  II,  339;  VII, 126-1.32. 

hydrocyanic  acid  gas  as.  {See  Hydrocyanic  acid 
gas.) 

irrigation  and  injurious  insects,  art.,  II,  215-2^2. 

litigation  concerning,  II,  260. 

machinery,  I,  243-219,  26:3-268;  III,  192;  IV,  2, 
46,  47,  58,  59  ;  V,  73  ;  VI,  60,  167,  168,  241 ; 
VII,  263. 

machine  to  destroy  insects  in  mills,  VII,  263. 
{See  also  Spraying  machinery,  arsenicals.) 

manual  on,  ref..  Ill,  436. 

miscellaneous,  refs.jV,  4,  147,  14S;  art.,  VII, 115- 
126, 126-132. 

Mississippi  bull.,  rev.,  IV,  90. 

monosulphide  of  potassium  as,  IV,  409. 

Nebraska  report  on,  ref..  Ill,  438. 

new  patented,  V,  364. 

new,  possibly,  IV,  161. 

practical  notes  on  the  use  of,  art..  Ill,  269. 

rotation  of  crops  as,  VI,  94. 

stink  bush  as,  VI,  39. 
Insectivorousbirds,  exhibition  of  food  of,  VI,  2;i7.  238. 
Insects,  acorn,  art.,  VI,  318. 

affecting  orange,  new  edition  of,  note,  VI,  348. 

African,  rev.  of  article  on,  V,  4. 

American  Museum  collections  of,  additions  to, 
IV,  346-347. 

aiiuatic,  necessity  for  work  on,  V,  76. 

Australian,  sent  by  Koebele  to  Ellwood  Cooper 
and  C.  M.  Lelong,  report  on,  art.,  V,  251-254. 

beer  casks  injured  by,  VI,  336. 

beneficial,  ref.,  IV,  167  ;  VI,  64. 

Berlin  Museum  collection  of.  III,  432. 

Bermuda,  IV,  2i;7. 

biology  of,  rev.,  VI,  64. 

blackberry  affected  by,  in  Ohio,  ref.,  V,  296. 

blood  tissues  of,  IV,  402. 

cabbage  in  Mississippi  injured  by,  rev.,  V,  (i4. 

cactus  1  lants  injured  by,  V,  345. 

California,  IV,  1.34  ;  rev.,  167. 

Canada,  III.  247;  V,  124-126. 

Cape  Colony,  rev.,  X,  295. 

celery,  remedies  against,  VI,  211. 

cereals,  American,  injured  by,  art.,  VI,  146. 

chemistry  of,  IV,  226. 

chocolate  injured  by,  V,  208. 
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setts,  cocoanut  palm,  IV,  2G7. 
collectious,  mode  of  arranging,  art.,  11,342-340. 
Colorado,  rev.,  lY,  355;  VI,  331. 
colorsin,  abs.,  VI,  37y. 
Columbian    Exposition,  collections  of,  art.,  VI, 

230-242. 
commerce  and,  art.,  VII,  332-338. 
contagion  transmitted  by,  V,  210. 
cooperation  in  dealing  with,  III,  202;  V,  291;  VI, 

374;  VII, 2G7. 
corn,  notes  upon,  art.,  111,159. 
danger  of  new  introductions,  VI,  224. 
Department  of  Agriculture  and  State  Stations 

in  relation  to,  111,203. 
described  by  AValsh,ref.,  IV,  393. 
directions  for  collecting  and  preserving,  ref.,  V, 

140. 
diseases  of,  m..   Ill,    259  ;  IV,  88,  151,  152  ;  V, 

08-71. 
drugs  injured  by,  art.  VII,  31-32. 
early  published  references  to,  arts.,  IV,  262-205, 

32JV-326. 
eggs  of,  insecticides  against,  m.,  V,  81,102,103  ; 

VI,  63. 
electric  lights  against,  IV,  318, 340. 
embryology  of,  important  contribution  to,  III, 

310;  V,  280,  351. 
England,  art.,  IV,  36-39  ;  ref.,  V,  147, 293, 290. 
estinialo  of  amounts  saved  from,  lY,  12-15, 23. 
estimate   of  damage  done  by,  111,397;  IV,  U- 

15, 17,  220, 358. 
evolution  of  wings  of,  rev.,  A'l,  272. 
experiment.s  iu  controlling,  ref.,  IV,  2. 
Farmers  and  Stockraisers'  Society,  T,  325. 
farm,  orchard,  and  garden,  rev..  Ill,  437. 
farm  practice  and  fertilizers  to  control,  IV,  13, 

232  ;  V.  74. 
fertilizing  an  aroid  plant,  art.,  VII,  340-345. 
Fiji  Islands,  V,270. 

Florida  land  tortoise,  guests  of,  art.,  VI,  302. 
food  plants  of,  discussion  on,  V,  93. 
forage  plants  injured  by,  art.,  VI,  71, 78. 
fowls  destroying,  V,256. 
fruit,  art.,  IV,  355;  V,  10-19. 
fungus  drug,  Chinese,  IV,  216-218. 
furs,  etc.,  attacked  by,  art,,  VI,  159-161. 
gopher  eating,  V,  5. 
grasses  and  forage  i)lants,  art.,  I,  372-374  ;  VI, 

71,78. 
herbaria,  etc.,  attacked  by,  art.,  VI,  159-161. 
human  ear  entered  by,  IV,  159  ;  V,344;  VI,  56. 
Idaho,  art.,  VII,  201,  2(i2. 
Indian  Ocean  Islands,  rev.,  VI,  3.33. 
inoculation  against  stings  of.  VII,  279. 
instinct  of,  ref.,  V,C4. 

intercalated  stage  of  larva,  rem.,  IV,  351.  , 

International  concern,    entomological   matters 

of,  art.,  I,  126-137  ;  notes  on,  III,  195. 
interrelations  of  plants,  and,  art.,  IV,  358-378. 
Iowa,  V,  111-114;  VI,  193. 
irrigation  against,  V,  78-81, 258. 
Jamaica,  note,  VI,  274. 
.Japanese,  ref.,  VI,  212. 
Kansas,  rev.,  V,215  ;  VI,  208. 
kerosene  against,  list,  V,  13. 
kerosene  emulsion  against,  list,  V,  73. 
lead-boring,  IV,  81, 202. 


Insects,  legislation  against,  III,  2ii0,  476  ;  IV,  337; 

V,  205,291,292;  rem.,  A'l,  70,  71,328,  329. 
life  histories  of,  methods  of  studying,  art.,  VI, 

82-89. 
"Life."     {See  Entomology,  division  of.) 
lime,  against  Psilura  monacha,  IV,  102. 

{See  a/so  Lime.) 
losses  estimated,  occasioned  by.  III,  397. 
manuals  on,  I,  327;  III,  435,436;  IV,  1,166;  V, 

216;  VI,. 59. 
Maryland  grain,  art.,  111,53. 
Mediterranean  orange.  IV,  287. 
Michigan,  art.,  VII,  198-201. 
Michigan  Agricultural  College  collectious,  ref., 

V, 287. 
Mississippi,  rev.,  V,  04,  ref.,  134. 
Nebr-aska,  IV,  132, 133 ;  V,  1 95. 
new  injurious  species,  rev.,  VI,  64. 
^'ew  Jersey,in  1893,  art.,  VI,  187. 
New  Mexico,  biologic  noteson.  art.,  V,  37-40. 
New  Mexico,  influence   uf  irrigation   on,  art.,  V, 
.  78-81. 

Xew  South  Wales,  rev.,  IV,  89. 
New  York  State,  reixirton,  rev.,  IV,  3,53. 
NovaScotia,  VI,  33i. 
Ohio,  ref.,  V,  296;  art.,  VII,  202-207. 
parasitic  and  predaceous,  in  applied  entomology, 

art.,  VI,  130-141,142-146. 
parasitic,  exportation  of.  A',  72. 
parasitism  in,  V,  71, 1X8,  207,  ref.,  202;  VI,  330. 
periodicity  of  attacks,  not",  VI,  41. 
pests  of  the  household,  art.,  II,  104-108, 127-130, 

211-215,  260-269. 
pins,  remarks  on,  V,  288. 
iwpular  lectures  on,  III,  427;  IV,  237. 
popular  names  of.  III.  303;  V,  271. 
predaceous,  introduction  of.  III,  189;  IV,  103, 289; 

VI,  5,  63. 

predatory,  on  bark  lice,  art.,  '\'I.  G. 
prevention,  methods  of,  rev.,  V,  216. 
quarantine  against,  desirable,  ref.,  V,  216;    VI, 

207. 
Queensland,  rev.,  IV,  91;  VI,  333. 
raspberry  affected  by,  in  Ohio,  ref.,  V,  296. 
State  stations  in  relation  to.  III,  203. 
senses  of,  art.,  YII,  33-41. 
smallest  known  species,  V,  267. 
snow,  IV,  335. 
stings,  cocaine  for.  III,  .344. 
stings,  inoculation  against,  VII,  279. 
Sweden,  rev.,  IV,  2. 

Tasmania  birds  feeding  on,  ref.,  V,  216. 
Tasmania,  letter,  VI,  11,  37. 
tertiary,  inonograi)h  of.  rev.,  111,436. 
testimony  regarding  damages  by,  IV,  17. 
toads  and  fowls  destroying,  V,  256. 
tobacco,  monograph  of,  rev.,  IV,  165,287. 
trains  stopped  by,  note  on,  III,  477. 
trapping,  ref.,  IV,  354;  VII,  19,  279. 
Trinidad,  notes  on,  rev.,  VI,  art.,  196. 274. 
United  States  species  in  Jamaica,  IV,  333. 
Utah,  IV,  74,  75. 

variatio:i.=iof,  fortuitous,  IV,  375. 
vivaria,  how  to  light,  art..  Ill,  IS. 
wax  produced  by.  Ill,  352  ;  IV,  296. 
weather  and,  V,  138, 139, 352. 
wheat  stem,  rev.,  IV,  357. 
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Insects,  WorM'sFair,  foreign  exliibitsuf,  VI,  217,  223. 
Instinct  of  insectn,  ref.,  V,  G4. 

Iowa  experiment  station,  notes  on  exjits.  and  obser- 
vations at,  art.,  Ill,  2;J8. 
Ililiiaulax  triangularis,  on  cotton,  VII,  243. 
Iphitraclielus  aniericanus,  reniarlis  ou,  III,  41. 
Tplithinuis  litvissimus,  on  live  oak,  V,  35. 
Ipoohus,  synopsis,  ref.,  IV,  3r)0. 
fasciatus,  on  apple,  IV,  2G2. 

Cymatodera  ovipenuis  in  burrows  of,  V,33. 
on  Illuis  integrifolia,  V,  35. 
pubesccns,  habits  similar  to  I.  fasciatus,  V,  35. 
Ips  fasciatus  infesting  bread,  etc.,  VII,  207. 
in  dates,  VI,  219. 
=  I.  4-guttatus,  VII,  419. 
Irrigation,  effect  on  injurious  insects,  II,  215 ;  art. 

T8-S1  ;  V,  258. 
Ischnaspis  flliformis,  on  palm  leaf,  II,  3G8. 
in  Antigua,  VI,, 'Jl. 
distribution  of,  VI,  103. 
represented  in  Trinidad,  VI,  196. 
Isclinoptera   pennsylvanica,     or    unicolor,   possibly 
identical  with  Plataniodes  illiuoiensis  Walsh  MS., 
IV,  393. 
Isocratus  vulgaris,  bred  from  Aphis  rumicis,  V,  141. 
Isodontia  philadelphica,  on  cotton,  VII,  241. 
Isodrumus  icoryie,  Icerya  parasite,  1, 130. 

primary  parasite,  III,  356. 
Isopod  parasites  of  fishes,  ref.,  VI,  273. 
Isiirhombus  at  izonensis,  bred  from  Cecidomyiid  gall, 

IV,  125. 
Isosonia,  danger  of  importing  to  Australia,  1, 193. 
on  grasses.  III,  71. 

hordei,  not  parasitic  on  Cecidomyia,  11,195. 
notes  on,  111,71,73. 
early  reference  to,  IV,  2G3,  323. 
features  of  apparent  attack,  art ,  V,  89-90. 
probably  of  northern  origin,  VI,  150. 
crop  rotation  against,  VI,  151. 
in  northern  Ohio,  m.,  VII,  204. 
orchidearum,  in  Europe,  1, 121. 
on  orchids,  II,  250. 
gall  on  Cattleya,  III,  22. 
sp.,  on  cotton,  VII,  245. 
tritici,  notes  on,  III,  12,^,  41G. 

in  Kansas,  IV,  71,  75,  m.,  263,406;  V,  115; 

VI,  208. 
probably  of  Southern  origin,  VI,  150. 
found  east  of  the  Alleghanies,A''I,157. 
(jS'fe  aho  .loint  worm). 
Itcli,  caused  by  Sarcoptes  minor,  IV,  407. 
mite,  in  Chile,  1,155. 
Norway,  extreme  case  of,  V,  2?3. 
Ixodes  bovis,  injury  to  cattle  in  Texas,  II,  20. 

remedies  against,  rem.,  IV,  35  ;  VI,  165. 
genus  Boiipliil  us  erected  for,  IV,  233. 
ricinus,  transmitter  of  disease,  ref.,  V,  273. 
in  Leeward  Islands,  \,  146. 
Ixodidfe,  paper  on,  rem.,  IV,  182. 

introduction  to  monograph  of,  IV,  291. 


Jamaica  Ephestia  (Ephestia  desuetella),  V,  350. 

Institute,  notes  from,  rev.,  VI,  58,  273. 
Janassa  lignicolor,  in  Minnesota,  ref..  Ill,  256. 
Janus  flaviventris,  on  currant,  111,407  ;  V,  18, 134. 
in  New  York,  ref.,  VI,  283. 


Janus  llavivcntris,  art.,  VI,  296. 

generic  value  doubtful,  VI,  299. 
Japanese  silkworm,  oak  feeding,  art.,  1,273-277. 
Japy  nozzle,  1, 265. 

Jasoniades  glaucus,  abnormal, art. ,  VII,  44-47. 
Jassidie,  injury  in  India,  II,  61. 

Dryinidic  and  Pipunculidii;  parasitic  on,  11,271; 

V  1,202. 
injuries  caused  by,  IV,  15. 
on  gra.sses  in  Iowa,  V,  113. 
manner  of  attacking  grasses,  VI,  74. 
Jassid,  half-clothed,  feeding  on  cotton,  VII,  323. 

garnished,  on  cotton,  VII,  323. 
Jay,  destroying  the  white  grub,  II,  195. 
Jigger,  in  Chile,  1, 154. 
in  Texas,  m.,  111,413. 
Mexican  or  "  tlalzahuate,"  rev.,  V,  211. 
"  Jimjison  weed,"  remedy  for  tobacco  sphinx,  V,  275. 
Joint  worms,  danger  of  importing  to  Australia,  I, 
193. 
not  panisitic  on  Cecidomyia,  11,195. 
in  New  York,  III,  73. 
early  reference  to,  art.,  IV,  .323. 
in  Ohio,  ref.,  IV,  357. 

some   features    of    apparent    attack,    art.,    V, 
89-90. 
in  northern  Ohio,  ni.,  VII,  204. 
Journalistic  enterprise.  III,  427. 
Juelich,  Wilhelni,  obituary  notice,  VI,  280. 
JulidiK,  called  wireworms,  IV,  404. 
Julus  impressus,  infesting  ripe  raspberries,  II,  258. 
sp.,  on  exhumed  corpses,  II,  371. 
sp.,  mm..  Ill,  218. 

virgatus,  abundance  of,  in  Dakota,  I,  315. 
injuring  lettuce,  IV,  400. 
Jumping  bean,  Mexican,  III,  399,  431,  432;  V,  259 
June  beetle,  injuring  strawberry,  ref..  Ill,  3G4. 
appearance  of,  III,  240. 
in  New  Mexico,  IV,  295;  VII,  210. 
green,  irrigation  against,  V,  79. 

(See  also  Allorhina  and  Lachnostorna.) 
June  bug.     (See  June  beetle.) 
Juniper  bark  borer,  in  Nebraska,  VI,  38. 

scale,  in  Massachusetts,  VII,  360. 
Junonia  ccenia,  parasitized  by  Apanteles  junoniw, 
III,  16. 

on  Block  Island,  V,  203. 


Kainit  as  an  insecticide,  discussed,  IV,  42,  45,  ref., 

209,  91,  232,  269. 
Kakerlak  orientalis,  in  French  houses,  II,  231. 
Kansas  notes,  art.,  V,  114-116. 

"Katipo,"  or  New  Zealand  Latrodectus,  bite  of,  I, 
209,  348;  II,  134-136;  IV,  IGl,  401. 

poisonous  nature  of,  abs..  Ill,  302-303,  note,  487. 
Katydid,  oviposition  of,  II,  224;  III,  296. 

call  of,  II,  282. 

on  craaberries,  ref.,  V,  217. 
Kerosene,  early  <ise  of,  IV,  332. 

against  mosquitoes,  V,  12-14;  VI,  327. 

insects  killed  by,  in  pool  of  water,  list,  V,  13. 

against  blister  niitc,  V,  105. 

fondness  of  black  ants  for,  VI,  41. 

and  water  combination  pump,  VII,  121. 

fatal  to  pe.ach  trees,  VII,  372. 

emulsion,  against  cabbage  maggot,  I,  15. 
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Kfroseiie,  oniulsioii,  against  cabbage  worms,  1,27. 

against  white  grubs,  T,  48. 

correction  regarding  recipe,  I,  202. 

as  fuel,  I,  323. 

against  ros.r  chafer,  III,  223,  224;  IV,  76;  V, 
94,  95. 

as  a  remedy  for  animal  parasites.  III,  251, 
2.58,  297;  V,  5;  VI,  104,  270,  279. 

first  use  of,  111,256. 

discussed.  III,  260,  261. 

against  cabbage  jilutella,  III,  359. 

against  Ellopia  soiiiniaria,  III,  360. 

in  New  Jersey  bulletin.  III,  361. 

and  pyrethrum,  III,  260;  art.,  IV,  32. 

Cook's  history  of,  art.,  IV,  62. 

an  experiment  with,  art.,  IV,  63;  V,  13. 

against  hop  plant-louse,  IV,  84,  342,  346,  355, 
401;  V,  on,  61,  292;  VI,  14,  41. 

against  plant-lico,  ref.,  IV,  87. 

against  chinch  bug,  IV,  141. 

against  vine  leaf-hopper,  ref.,  IV,  295. 

insects  killed  by,  list,  V,  73. 

against  pear  Psylla,  V,  102. 

against  eggs  of  insects,  V,  102,  103. 

against  Thripidsp,  m.,  V,  125;  VI,  5. 

not  safe  against  hop  louse,  V,  292. 

against  red-legged  flea-beetle,  V,  337. 

against  horn  fly  on  cattle,  VI,  3. 

against  San  Jos6  scale,  VI,  368;  VII,  293,  372. 

a  deterrent  against  grasshoppers,  VI,  379. 

combiued  with  Bordeaux  mixture,  VII,  124. 
pan,  against  grass  insects,  V,  74. 
Killifishes,  insect  diet  of,  I,  159. 
Klee,  Waldemar  G.,  obituarj,  III,  429. 


Labena  apicalis,  parasite  of  Chrysobothris  femorata, 

III,  464. 
Labeo  typhlocybsv,  bred  from  Typhlocyba,  IV,  122. 
Laboratory  method  of  experimentation,  art..  Ill,  266. 

organization  of  work  in,  II,  185. 
Lac  insect  on  creosote  bu.sh,  I,  344. 
Laccometopus,  gall  producers  in  Europe,  III,  301. 
Laccophilus  americanus,  in  the  United  States  and 
Chile,  I,  119. 
proximus,  in  the  United  States  and  Chile,  1, 119. 
Lace-wing  fly,  night  swarming  of,  III,  340. 
malodorous,  IV,  140. 
attempt  to  introduce  in   New  Zealand,  m., 

IV,  163. 
on  cotton,  VII,  28. 
life  history  of,  VII,  18L 
Lachnidium  acridiorum,  disease  of  African  locust, 
rev.,  IV,  151. 

notes  on,  V,  359. 
Lachnosterna  arcuata  n.  sp.,  descr.,  I,  181,  183. 
on  fruit  trees,  I,  366. 
biologic  notes  on,  III,  244. 
in  Vermont,  IV,  390. 
in  Iowa,  mm.,  V,  112. 
cribrosa,  injuring  wheat,  VII,  360. 
damage,  art.,  I,  365-:{67. 
dead  from  unknown  cause,  III,  87. 
dubia  n.  sp.,  descr.,  I,  181,  183. 
on  fruit  trees,  I,  366. 
in  Vermont,  IV,  390. 


Lachnosterna  dubia.  in  Iowa,  mm.,  V,  112. 
farcta,  injuring  wheat,  VII,  360. 
fraterna,  on  fruit  trees,  I,  306. 

biologic  notes  on,  III,  244. 
fusca,  m.,  I,  12;  art.,  lSO-18.5. 

on  fruit  trees,  I,  59,366. 

injuring  strawberry,  I,  342. 

larva  eating  liicu>t  eggs,  II,  298. 

remedies  against,  II,  .300. 

in  Colorado,  II,  332. 

larval  life  of,  II,  372. 

biologic  notes  on,  III,  241,  244,  245,  246. 

in  Vermont,  IV,  390. 

plentiful  in  Iowa,  m.,  V,  112. 

parasites  reared  from,  VI,  37. 
gibbosa,  biologic  notes  on,  III,  243,  244,  245. 

in  Iowa,  m.,  V,  112, 
grandis  n.  sp.,  descr.,  I,  isi. 

in  Vermont,  IV,  39(i. 

in  Iowa,  m.,  V,  112. 
hirticula,  on  poplar  and  oak,  I,  85. 

on  fruit  trees,  I,  306. 

in  Blissi.ssippi,  II,  283. 

biologic  notes  on,  III,  243,  244,  245. 
ilicis,  biologic  notes  on.  III,  244. 
implicita,  biologic  notes  on.  III,  243,  244. 

in  Iowa,  ni.,  V,  112. 
insperata,  in  Vermont,  IV,  390. 
inversa,  biologic  notes  on.  III,  243,  244,  245. 
prunina,  local  abundance  in  Michigan,  II,  43. 
rugosa,  in  stomach  of  chuck-will's-widow,  II,  189. 

in  Vermont,  IV,  390. 
spp.,  kerosene  emulsion  against,  I,  48. 

sudden  appearance  of,  II,  297. 

life  history  of,  art.,  Ill,  239. 

transformation  and  parasites  of,  III,  356. 

strawberry  injured  by  larva;  of,  ref.,  Ill,  364. 

on  apple,  ref,,  IV.  107. 

notes  on,  art.,  IV,  389-392. 

injuring  corn,  IV,  132;  V,  195. 

time  of  flight  in,  rem.,  V,  229. 

damage  by,  V,  351  >. 
tristis,  extraordinary  twilight  flight,  I,  17. 

on  fruit  trees,  I,  ■■106. 

biologic  notes  on.  III,  244. 
Lachnus,  on  pine,  II,  314. 

(?),  parasitized  by  Aphidlus  lachni,  III,  00. 

dentatus,  m..  Ill,  92. 

longistigma,  on  linden  in  Washington,  II,  90. 

pini,  in  Ohio  bull.,  ref.,  Ill,  92. 

platanicola,  in  Washington,  I,  197. 

de.scriptiou  of,  II,  90;  III,  286. 

found  in  copula  with  Melanoxanthussalieti, 
III,  290. 
strobi,  in  Ohio  bull.,  ref.,  Ill,  92. 
Lackey  moth,  in  England,  I,  151. 
Lacon  rectangularis,  larva  on  corn,  III,  246. 
Lactista  gibbo.sa,  in  California,  I,  228. 
Ladybird,  African,  introduced  in  New  Zealand,  I,  259. 
Australian,  colonized  in  Egypt,  V,  139. 

papers  on,  ref.,  Ill,  43'*. 
bean,  irrigation  against,  ni.,  V,  81. 

(See  aim  Epilachna  corrupta.) 
boreal,  in  New  .Tersey,  ref.,  VI,  209. 

{See  kUii  i:pilachna  borealis.) 
Cali''orniiin,  from  Honolulu,  IV,  163. 
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Ladybird,  cannibalism  among,  II,  55. 
local  name  for  sosiid  moth,  V,  271. 
mistaken  for  "buffalo  moth,"  V,  49. 
mi.staUen  for  parent  of  iilant-lice,  VI,  130. 
parasite  of,  articles,  I,  101-101,  338-339;  II,  147. 
South  African,  enemy  of  Icerya,  IV,  344. 
13-spotted,  on  aquatic  plants,  II,  201. 
twice-stabbed.     (See  Chilocorus  bivulnerus.) 
t's.  scale  insects,  note  on,  III,  347. 
T.ady  bug.     (.See  Ladybird.) 
Li>lius  trogodermatis,  iiarasitic  on  Troftoderma  sp., 

IV,  122. 
L;i>mobothrium,  special  structures  of,  in.,  IV,  191. 
La-mophlanis  ferrugineus,  in  betel  nuts,  VI,  218. 
pusillus,  in  yeast  cakes,  I,  284. 

at  World's  Fair,  VT,  218. 
sp.,  at  World's  Fair,  VI,  227. 
Latilia,  n.  g.  of  Phj'citida',  III,  32. 
Lagoa  opercularis,  stinging  larva,  I,  192. 
Laraellicorn,  Australian,  n.  g.  and  n.  sp.,  II,  302. 
Lamenia,  common,  feeding  on  cotton,  VII,  322. 
Lamia   a'dilis,  destroying  scolytid  colonies.  III,  35. 
Lampliidcs  elpis,  larvie   injuring  cardamon   in  Cey- 
lon, II,  61. 
Lampronia  rubiella,  on  raspberry  in  England,  IV,  38. 
Lampronota    amcricana,    bred    from  cutworms,  m., 
Ill,  259. 

brunneu,  parasitic  on  Caloptenus  spretus(?  ,  III, 

4G1. 
frigida,  parasitic  on-Crambus  vulgivagellus.  III, 
461. 
reared  from  Nematus,  IV,  177. 
occidentalis,  bred  from  lepidopterous  gall.  III, 

464. 
pleuralis,  parasitic  on  Tortrix  incertana.  III,  464. 
purva,  parasitic  on  rose  leaf-roller,  III,  464. 
rufipes,  parasitic  on  tortricid  leaf-roller.  III,  464. 
succincta,  bred  from  oak  gall.  III,  464. 
Lampyrid,  infested  with  mites,  III,  468. 
Languria  gracilis,  bred  from  ragweed,  II,  347. 

mozardi,  biologic  notes  on,  1,  119;  II,  34f; ;  III, 

254. 
(?)  larva,  parasitized  by  Ca'nuplianos  languria^, 

IV,  258. 
sp.,  parasitized  by  Macroteleiafloridana,  IV,  124. 
Laodamia,  n.  g.  of  Phycitidas,  III,  32. 
Laphria  canis,  in  Michigan,  II,  4!,  162. 
Laphygma  frugiperda,  in  Florida  (?),  1,  375. 
in  Southern  states,  ni.,  Ill,  41. 
parasitized  by  Limneria  dnbitata,  111,  158. 
on  Yucca  whipplei,  V,  312. 
in  Louisiana,  VI,  3. 
Larch  sawfly,  in  New  York,  ref.,  II,  200;  VI,  283. 
Larder  beetle,  on  Columbian   Exposition   grounds, 

VI,  226. 

Largus  succinctus,  Icerya  enemy,  I,  130. 

Iladronotus  largi  bred  from  eggs,  IV,  124. 

hydrocyanic  acid  gas  on,  I,  286, 

on  cotton  plants,  VII,  321. 
Larus  franklini,  as  a  destroyer  of  Auabrus  simplex, 

VII,  275. 

Larva>  in  the  human  ear,  letter,  V,  343. 

preparation  of,  for  study,  art.,  VI,  98. 

in  a  child's  face,  VI,  270,  328. 

in  mince  meat,  A'll,  360. 
Lasiocampa  pini,  extraordinary  numbers  of,  VI,  275. 
Lasioderma  serricorne  (testaceum),  injuring  tobacco, 
I,  3.57,  378  ;  II,  369,  ref.,  385. 


Lasioderma  serricorne  (testaceum),  injuring  opium 
bolls  and  cheroots,  ref.,  II,  62. 

remedy  discussed,  IV,  165;  V,  198. 
(?),  in  Brazil  and  West  Indies,  V,  202. 
damaging  silk  upholstery,  VI,  40. 
at  World's  Fair,  VI,  219. 
in  .lamaica,  ref.,  VI,  273. 
attacking  ergot,  A'll,  32. 
=  L.  testaceum,  A'll,  419. 

(See  aim  Cigarette  beetle.) 
Lasioptera  farinosa,  on  blackberry,  ref.,  IV,  232. 
reared  from.Muhlenbergia,  V,  132. 
niuhlenbcrgia>,  dipterous  gall  maker,  ref.,  VI,  4. 
vitis,  galls  attacked  by  Thrips,  I,  138. 
Lasius  alienus,  and  corn  root-louse,  VI,  32,  277. 
brunneus,  host  of  root-lice.  III,  233. 
flavus,  relation  to  corn  aphis,  I,  152. 
niger,  protecting  Dactylopiua  trifolii,  VII,  171. 
Laterigrades  of  America,  Keyserling's  work,  I,  357. 
Lathridius  filiformis,  destroying  herbarium  smuts, 
V,  203. 

minutus,  at  World's  Fair,  VI,  219,  227. 
nodifer,  new  to  fauna,  II,  333. 
Lathrobium  dimidiatum,  in  United  States  and  chile, 

I,  119. 
Latreillia  bifasciata,  charactirs  of,  V,  23'J. 
Latrodectus,  "  Katipo"  of  New  Zealand,  I,  200. 
bite  of,  art.,  I,  204-211;  note.  III,  487. 
devouring  carabids.  III,  87. 
experiments  with  venom  of.  III,  178. 
in  Jamaica,  ref.,  VI,  52. 

mactans,  bite  of,  I,  205,  281,  2  2;  III,   129;  IV, 
957,  277;  VII,  276. 
allied  species  in  Kew  Zealand,  II,  75. 
malmigniatus,  bile  of,  I,  206. 
poisonuus  nature  of,  in  Australia,  III,  337. 
scelio,  bites  of,  II,  134  ;  III,  425. 
sp.,  in  Madagascar,  II,  273. 
verecundus,  bite  of,  II,  46. 
Laverna  circumscriptella,  oi  CEnothera,  III,  275. 
eloisella,  on  CEnothera,  m..  Ill,  275. 

parasitized  by  Chelonus  laverna),  II,  352. 
luciferella,  Telenomus  lavernas  bred  from  eggs 

of,  IV,  123. 
murtfeldtiella,  on  tEnothera,  m..  Ill,  275. 
n.  sp.,  parasitized  by  Caino;  banes  n.  sp.,  II,  350. 
sp.,  parasitized  by  Bracon  atriceps,  II,  348. 
sp.,  parasitized  by  Chelonus  laverna',  II,  3.52. 
Laws  against  injurious  insects,  bulletin  on,  A'll,  282. 
Lead-boring  insects,  IV,  81,  202. 
Leaf-beetle,  Cottonwood,  remedies  against,  ref..  A',  6. 

grape,  in  California,  ref.,  lA',  167. 
Leaf-bug,  four-lined,  bull,  on,  rev.,  VI,  210. 

(Sec  ahu  Pd'cilocapsus  lineatus.) 
Leaf-crumpler,  Ileniiteles  bred  from,  II,  382. 

spraying  against,  A'l,  184. 
Leaf-cutting  ants,  remedies  against,  lA',  328. 
Leaf-eating  ant,  of  Texas,  stripping  trees,  I,  192. 
Leaf-eating  jiea  weevil,  in  England,  m..  A',  296 
Leaf-footed  plant-bug,  attacking  i)lums,  note, A'll,  51. 

damaging  potatoes,  A'll,  429. 
Leaf-hopper,  grape,  preyed  ujion  by  soldier  bug,  ref.. 
Ill,  .367. 

in  New  Mexico,  m.,  lA',  27,  ref.,  91. 
irrigation  against.  A',  78. 
in  Colorado,  ref.,  lA',  355. 
tarred  board  for  capturing.  A',  104. 


100 


GENERAL   INDEX. 


T,eaf-hopiier,  on   "California  liedge   plants,"  extr. 
fr.imcorr.,lV,  142. 
on  timothy,  I,  :iSl. 
^^  inter  grain  damaged  by,  VI,  2(17. 
Leafhopjiers,  "  die-back  "  and,  I,  52. 

estimate  of  losses   by  and  amount  saved  from, 

1\,  V,. 
grass,  experiments  against,  ref.,  IV,  87. 
kerosene  against,  V,  74. 
on  cranberry,  II,  337. 
Paris  green  against,  V,  257. 
"silver  top"  caused  by,  V,  124. 
Leaf-legged  bugs,  on  orange,  I,  153,  154. 

in  Florida  Station  bull.,  ref.,  Ill,  256. 
Leaf-maggot,  on  mangolds  in  England,  m.,  V,  296. 
Leaf-miner,  infesting  sour  gum,  IV,  137. 
in  wheat,  IV,  290. 

on  grape  in  New  Mexico,  m.,  IV,  20. 
on  Topulus  fremontii,  IV,  27. 
Leaf-miners  on  garden  vegetables,  two  dijiterous,  art., 

VII,  381-384. 
Leaf-roller,  box-elder,  in  Colorado,  ref.,  IV,  355. 
lesser  apple,  iu  Canada,  in.,  IV,  227. 
oblique-banded,  in  Canada,  m.,  IV,  227. 

early  spraying  against,  VI,  184. 
on  ash,  locust,  and  strawben-y,  jiarasiteof,  T,  161. 
on  shade  trees  in  Colorado,  V,  49. 
Leather,  damaged  by  Sitodrepa  pauicea,  IV,  403. 
beetle,  litigation  concerning,  I,  260. 

damaging  silkworm  cocoons  in  India,  II,  62. 
injury  to  goat  skins  in  Delaware,  II,  62. 
on  dried  fish,  ref.,  VI,  226. 

(See  also  Permestes  vulpinus.) 
Lebena  trinotata  =  Nola  sexmaculata.  III,  297. 
Lebia  grandis,  an  old  enemy  of  Colorado  potato  bee- 
tle, IV,  204. 
Lecauium  acuminatum,  on  mango,  I,  293. 
L.  mangiferjB  distinct  from,  II,  48. 
on  guava,  ref.,  VI,  57. 
an  Auctralian  ladybird  feeding  on,  IV,  64. 
assimile,  in  Antigua,  VI,  51. 
begoniiv,  in  Antigua,  VI,  51. 
carya;,  compared.  III,  ,383. 
cassinia;,  on  olive,  ref.,  VI,  28. 
coffew,  on  tea-plant,  I,  293. 
affecting  coffee,  II,  265. 
(?)  dendrophthora;,  in  Jamaica,  IV,  333. 
depressum,  introduced  from  Honolulu,  V,  282. 

in  Antigua,  VI,  51. 
fitchii,  art.  on,  VII,  29. 

on  guava,  ref.,  VI,  57. 
hemisph.TDricum,  hibernating  in  Penn.,  I,  144. 
on  peaches,  ref..  Ill,  435. 
in  Jamaica,  IV,  157,  334. 
on  chrysanthemum,  m.,  V,  121. 
on  Areca  catechu,  V,  159. 
food-plants  of,  V,  160. 
dist:ibution  of,  VI,  27,  51,  103,  190. 
hesperidum,  I,  299. 
in  Africa,  II,  2. 
life  history,  II,  370. 
search  for,  m.,  Ill,  168. 
Australian  ladybird  feeding  on,  IV,  164. 
from  Sandwich  Islands,  IV,  218. 
on  Mediterranean  orange,  IV,  288. 
on  pei)per  tre  •,  IV,  291. 
Comys  species  reared  from,  V,  207. 
=  L.  lauri,  ref.,  VI,  57. 


Lecauium  hesperidum,  distribution  of,  VI,  103. 

Honolulu  ladybirds  to  be  tried  against,  IV,  103. 

in  California,  search  for.  III,  ItiS. 

in  Europe,  IV,  347. 

in  Trinidad,  VI,  196. 

juglandis,  remarks  on,  VII,  30,  31. 

longulus,  in  Antigua,  VI,  51. 

mangifera',  on  mango,  IF,  48. 

food-plants  of,  V,  Kio,  240. 
n.  sp.,  on  grape,  V,  19. 
n.  sp.,  on  plum,  m.,  V,  17. 
nigrum,  affecting  coffee,  II,  205. 
olea;,  not  attacked  by  Vedalia,  II,  73. 

Dilophogaster  californica  a  parasite  of,  II, 
248;  V,  207. 

in  Australia,  II,  336. 

albinism  in,  II,  379. 

experiments  on.  III,  82. 

type  of  Bernardia,  m.,  1\,  150. 

found  in  .lamaica,  IV,  334. 

food-plants  of,  V,  160,  245;  VI,  103. 

Erastria  scitula  an  important  enemy  of,  ref., 
VI,  5;  art.,  6-10. 

distribution  of.  A' I,  51,  103. 

intended  introduction  of  predaceous  enemy 
of,  VI,  134. 

nature  of  d..niage  by,  VI,  180. 

in  Arizona,  A'll,  360. 
parasites  of,  ref.,  V,  140. 
persica?,  on  Japanese  quince,  I,  144. 

probably  eaten  by  mice,  IV,  410. 

remarks  on,  VII,  30,  31. 

in  New  Mexico,  A'll,  209. 
phoradendri,  in  Arizona,  VII,  360. 
phyllococcus  =  T).  destructor  (?),  I,  118. 
pruinosum  n.  sp.,  described.  III,  382. 

food-plants  of.  III,  384. 

wash  against.  III,  384. 

in  Arizona,  A'll,  359. 
robiniiB  MS.,  in  New  Mexico,  ref.  A',  05. 
robiniarum  (?)  var.,  on  Os.ige  orange,  VII,  209, 
rubi,  remarks  on,  A'll,  29,  30,  31. 
sp.,  not  attacked  by  A'edalia,  II,  73. 
sp.,  Comys  fusca  bred  from,  lA',  142. 
sp.,  on  PI umieria  rubra,  in  Jamaica,  lA',  333. 
sp.,  on  peach,  m..  A',  17,  05. 
sp.,  on  strawberry,  ni..  A',  17. 
sp.,  on  Anacardium,  A',  159. 
sp.,  on  Anthuriuni  lanceolatum.  A',  159. 
sp.,  Dakrumacoccidivora  (?)  feodingon,  A'll,  148. 

in  New  ]\rexico,  A'll,  209,  210. 
termiualiic,  in  Jamaica  and  Mexico,  A'l,  103. 
tesselatum,  on  Laurus,  ref.,  A'l,  57. 
Thalpocliares  cocciphaga  preying  on,  lA',  290. 
tuIipifora>,  on  tulip  tree.  III,  28. 
viride,  on  coffee  plant,  I,  293. 

kerosene  emulsion  against,  in  India,  II,  17. 

affecting  coffee.  IT,  205. 
Lecanodiaspis  yuccsu  MS.,  on  Yucca,  ref..  A',  05. 
Lecithocera  tlavistrigella,  syn.,  I,  147. 
Leeward  Islands  entomology,  rev.,  A'l,  65. 
Legislation  against  insects.  III,  200,  476;  IV,  3.17- 
339;  A",  291;  A'l,  207,  34.i,  .374;  VII,  205. 

spraying,  A',  272. 
Leis  conformis,  destroying  Schizoneuni,   I,  302;  II, 
287;  IV,  164. 

attempt  to  colonize  in   California,  lA',  104^ 
V,  252,  ?53;  VI,  24. 
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Leis  conformis,  in  confinement,  V,  42. 

vs.  sciile  insocts  in  Tasnumiii,  VI,  11. 
Leland  Stanforil,  jr.,  Uuivereit.v,  entomology  at,  IV, 

237. 
Lema  nigrovittata,  food-plants  of,  V,  :55. 

sayi,  on  Commelyna  virgin icii,  rem.,  IV,  229. 
C-punctata.on  cotton,  VII,  247. 
Le  Natural  isto  Canadian,  reappearance  of.  VI,  332. 
Lentil  weevil,  at  World's  Fair,  VI,  220. 
Leouia  rilcyi,  n.  sp.  and  gen.,  descr.,  art.,  I,  211-213. 
Leopard  niotli,  ravages  in  Brooklyn,  art.,  IV,  317. 
trees  affected  by,  IV,  319. 
and  its  enemies,  \,  204. 
notes  on,  VI,  40,  377. 

in  New  York  City  parks,  art.,  VII,  136, 138- 
140. 
{See  also  Zeuzera  pyrina.) 
Lepidiotu  squamulata,  on  sugar  cane,  V,  45 :    ref. 

VI,  56. 
Lepidodorma  albohirtum,  ref.,  VI,  56. 
Lepidoptera  of  Chile,  I,  119. 
bleaching  wings  of,  I,  291. 
of  Australia,  I,  299. 
noises  made  by,  II,  11-15. 
injuring  vine.  III,  33. 
work  on  South  Australian,  III,  44. 
larv.-e,  description  of,  art..  Ill,  61. 
ref.  to  article  on.  III,  310. 
parasites  of,  list,  III,  410,  411. 
temperature  experiments  on  coloring  of,  noteon, 

111,481. 
in  Dr.  Bos'  compendium,  ref.,  IV,  149. 
collections  of,  m.,  IV,  227;  V,  51. 
whose  females  are  wingless,  IV,  287. 
peculiar  structure  of,  rem.,  IV,  351. 
number  of  described  species,  lA',  361. 
new  species  of,  ref,  V,  64. 
Lake  Superior,  habits  of,  ref.,  \,  134. 
predaceous,  art.,  VI,  6-10. 

affecting  forage  plants,  remedies  against,  VI,  72. 
contribution  to  a  classification  of,  VI,  272  ;  VII, 

411. 
extraordinary  multiplication  of,  VI,  275. 
taxonomic  value  of  scales  of.  A' 11,  49. 
Lepisma  saccharina  (?),  attacking  drugs,  VII,  32. 
in  houses,  II,  316. 
rev..  Ill,  310. 

(?),  damaging  books,  V,  353. 
sp.,  in  household,  m..  Ill,  170. 
Leponii.s,  insect  diet  of,  I,  liO. 
Leprus  wheeleri,  iu  New  Mexico,  A'l,  31. 
Leptinidiv,  relation  with  Platypsyllus,  I,  301. 
Leptiuillup,  remarks  on,  I,  200,  301. 

validu.*,  on  beaver,  I,  306. 
Leptinus,  remarks  on,  I,  200,  301. 

testacens,  on  mice,  I,  300. 
Leptocorisa  acuta,  injuring  rice  in  India,  II,  61. 

tipuloides,  on  orange,  I,  242. 
Leptocoris  trivittata,  habits  of,  ref.,  I,  325. 
ou  box-elder,  III,  72. 
attacking  fruit,  lA',  273. 
in  houses,  A'l,  328. 
Leptoglossus  oppositns,  on  cotton  plants,  A'll,  320. 
phyllopus,  on  currants,  lA',  79. 
on  oranges  in  Florida,  V,  264. 
attacking  plums,  note,  A'll,  51. 
feeding  on  cotton  bolls,  A' 1 1,  320. 
attacking  potatoes,  A'^II,  429. 


Leptops  hopei,  apple  root-borer  of  Tasmania,  ref.  A', 
216. 
robnsfus,  apple  root-borer  of  Tasmania,  ref,  A', 
216. 
Leptostylus,  destroying  scolytid  colonies.  III,  35. 

(?)  sp.,  in  Enterolobium  seed  pods,  A'l,  219. 
Leptoterna  annpna,  in  grass,  lA',  19S. 

dolobrata,  in  gnissand  clover  in  Ohio,  A',  92. 
Leptura  nitens,  synonymical  note,  IV,  130. 
proxima,  reared  from  maple,  lA',  65. 
zebra  =  L.  nitens,  lA',  130. 
Lepus  artemisia  (?},  iulested  by  botfly,  A',  317. 
Leskia,  synonymy  of,  I,  62. 
aurea,  in  Europe,  I,  62. 
bicolor,  in  Europe,  I,  62. 
sericaria,  silkworm  parasite,  I,  62. 
Lesser  grape-vine  sphinx,  parasitized  by  Apanteles 
congregatus.  A',  289. 

locust,  in  Michigan,  II,  44. 

in  New  Hampshire,  II,  62,  66. 
water  bug,  devouring  aquatic  animals,  II,  201. 
Lestophonus,  note  on  the  genus,  art.,  328-331. 

icerya;  n.  sp.  and  gen.,  ilescr.,  arts.,  I,  21, 328-331 . 
importation  of  living  specimens  from  .\ns- 

tralia,  I,  64,  144,  104,  109,  297. 
discovery  duo  to  Mr.  Crawford,  I,  166. 
parasite  of,  I,  ^32. 

deve!oi)ment  in  California,  I,  327;  II,  377. 
supposed  by  Mr.  Skuse  to  be  two  species,  I, 

328,  359. 
value  as  an  Icerya  destroyer,  I,  .337  II,  147. 
distinct  from  inonophld'bi,  II,  261. 
Euryischia  Icstoplioiii  a  parasite  of,  m.,  IV, 
254. 
monophloebi,  distinct  from  icerya",  II,  261. 
parasitism  of.  A",  279. 
validity  of  the  genus,  II,  91. 
Lethrus  cephalotes,  injuring  grape-vine  in  Europe, 

note  on,  III,  484. 
Leucania,  mounting  wings  for  venation,  I,  151. 
albilinea,  attacking  cereals.  III,  70. 

parasitized  by  Ichneumon  brevipcnnis,  III, 

151. 
parasitized  by  Anomalon  apicola.  III,  155. 
iu  Kansas,  m.,  lA',  71;  A',  115. 
on  wheat  in  Now  .Jersey,  A'l,  189. 
on  timothy,  A'l,  193. 
harveyi,  at  electric  lamp.s,  I,  285. 
phragmatidicola,  larvse  of,  o:i  snow,  lA',  335. 
pseudargyria,  in  wheat.  III,  453. 
unipuncti,  in  Dakota,  I,  66. 
at  electric  lamps,  I,  285. 
first  injurious  appearance  iu  Florida,  I,  375. 
in  Michigan,  II,  42. 
parasites  of,  II,   351;  III,   15,  17,   153,   154, 

156,  157,  460. 
1890  outbreak  iu  Maryland,  III,  .5:). 
formasticta,  iu  Jamaica,  ni.,  IV,  157. 
damaged  by  in  Iowa,  A',  112. 
on  millet  iu  A'irginia,  A'l,  41. 
iu  Mexican  cereals,  A'l,  222. 
in  Illinois,  ref.,  VI,  374. 
localities  infested  by,  VII,  210,  269. 
(See  alat)  Army  worm.) 
Leucantbiza  sp.,   referred  to  Metouius  [  =  Pachys- 

celus]  Iwvigatus,  II,  78. 
Leucodesmia  typica,  preying  on   Dakruma  coccidi- 
vora,  A"I1,  402. 
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I,(iK0iii8,  belliila  n. sp.,  descr.,  I,  258. 
Ill-eying  on  Coccida",  T,  2')8. 
leliition  with  Lestophonus,  I,  329. 
preying  on  Rhizococcus,  in  Novia  Scotia,  I,  385. 
8p.,  preying  on  apliides,  II,  281. 
pai-asitism  of,  V,  279. 
Lilirary  post,  an  imported,  art.,  VII,  396-398. 
Liliuniia  ep.,  in  grass,  IV,  198. 
Lice,  ill  Cliile,  I,  154. 

kerosene  emulsion  against,  ref.,  V,  5. 
affecting  domestic  animals,  ref.,  V,  65. 
swine,  dust  not  effective  against,  VI,  270. 
Light,  cheapest  form  of,  III,  90. 

electric,  against  insects,  IV,  318. 
Ligyrus  gibbosus,  injuring  carrots,  1,382. 
in  bird's  stomacli,  H,  189. 
on  carrot  and  sunfiower,  VII,  206. 
rugiceps,  art.,  I,  11-13. 
in  Mississippi,  1,217. 
affecting  corn,  111,159. 
injuring  sugar  cane,  VII,  352. 
ruginasus,  in  Mississippi,  I,  12. 
Lima  beau  borer,  lepidopterous,  A'll,  146. 
Liniax  campestris,  feeding  on  plant-lice,  IV,  348. 
destroying  aphides,  art.,  V,  128. 
flavus,  lime  against,  V,  130. 
Lime  and  tobacco  against  currant  worms,  1, 17. 
against  insects,  111,35,381,382. 
unslaked,  against  rose-chafer,  111,222,411. 
in  New  Jersey  bulletin.  III,  361. 
acaiiist  Diabrotica  vittata,  IV,  44. 
as  an  insecticide,  V,  74. 
for  destroying  snails,  V,  130. 
kerosene  emulsion,  preparation  of,  VII,  128. 
sulphur-salt  against  San  Jose  scale,  VI,  362. 
Limenitis  disippus,  parasitized  by  Apanteles  limen- 
itidis,  111,15. 

parasites  possibly  bred  from,  IV,  253. 
resemblance  to  Danais  archippus,  V,  270. 
Limiieria  annulipes,  hosts  of.  Ill,  157. 

iirgeiitifrons,  parasitic  on  Crambus  zeellus.  III, 

158. 
cupressi,  bred  from  dipterous   gull  on   Cupres- 

SUB  macrocarpus,  111,158. 
difformis,  para,site  of  Ociieria,  IT,  210. 
dimidiata,  parasitic  on  Gelechia  galla^solidaginis, 

111,157. 
dubitata,  parasitic  on  Laphygma  frugiperda  (?), 

111,158. 
ephestiiv,  hosts  of,  111,158. 
eurycreontis,  parasite  of  webworm,  11,328  ;  ITT, 

158. 
euryptychl.T,    imrasitic    on    Kuryptychia   salig- 

ueana,  111,158. 
euur.-e,  parasitic  on  Euura  sp.,  111,158. 
ferrugineipeg,  parasitic  on  Cimbex,  V,  5. 
fugitiva,  hosts  of,  111,157;  A',  141. 
fura,  parasitic  on  tortricid  (?),  Ill,  157. 
gelechire,  parasitic  on  Gelechia  celtisella,  III, 

158. 
gracilis,   enemy   of  I'lutella   cruciferaruni,    in., 

IV,  236. 
helia;,  parasitic  on  Helia  aimula,  III,  158. 
lophyri,  parasitic   on   Lophyrus  abbottii,    HI, 

158. 
melanocoxa,    iiarasite  of    Loxostege  sticticalis, 

VI,  372. 
mississippiensis  n.  sp.,  descr.,  VII,  243. 


,158. 


I'lla   (?), 


Limneria  nephelodis,  parasitic  on  Nephelodes  vi 
111,1.58. 
nigricincta,  hosts  of.  III,  157. 
noctua',  parasitic  on  Koctuid  pupa,  I 
nolic,  parasitic  on  Nola  sp.,  111,157. 
obliterata,  parasitic   on   Gelechia  ri 

III,  158. 
cedemasia",  ]iarasitic  on  CKdemaeiaconiiniiii.  Ill, 

157;  IV,  207. 
oligia?,  parasitic  on  Oligia  versicolor,  HI,  158. 
oxylus,  parasitic  on  Leucaniaunipuncta,  HI,  157. 
pallipes,  in  webs  of  Hyphantria,  IV,  134. 
Elasmus  atratus  bred  from,  IV,  254. 
parasite  of  parsnip  webworm,  V,  106. 
pattoni,  bred  from  cocoon  on  cotton  leaf,  III,  1.58. 
pterophora',  parasitic  on  Pterophorasp.,  Ill,  157. 
reared  from  larviu  on  salsify,  II,  2.55. 
nifa,  parasitic  on  Aplodes  (Synchlora)  rubivora, 

III,  157. 
rufipes,  jiarasitic  ou  Tortrix  on  oak.  III,  158. 
salicicola,  ]iaiasitic  on  inquilinous  lepidoptermis 
.  larva.  III.  158. 
solenol>ia',  iiarasitic  on  Solenobia  walshella,  III, 

158. 
tibialis,    Kuropean    enemy    of    I'lutella    cruci- 
feraruni, IV,  236. 
tibiator,  hosts  of.  III,  157. 
Limonius  auripilis,  eating  raspberries,  II,  258. 
Limothrips  allii,  proposed  for  new  species  of  onion 
thrips,  VI,  5. 

=  Thrips  tabaci,  VII,  392. 
graminea>,  affecting  cereals,  I,  141. 
poaphagus,  destroying  grass,  I,  140,  141. 
tritici,  affecting  clover,  I,  140. 

(Thrips  tabaci)  on  onion,  VII,  206. 
Limulodes,  relation  with  Platypsyllus,  I,  305. 
Llmulus,  pasition  of,  I,  300. 

eye  of,  II,  293. 
Lina  (Melasoina)  lapjionica,  in  Minnesota,  11,  ^64. 
scripta,  in  the  East,  I,  51. 
in  Minnesota,  II,  164. 
injuring  Cottonwood  in  Mississippi,  m..  Ill, 


eaten  by  Megilla  maculata.  III,  430. 
in  New  York,  note,  VII,  5:1. 
referred  to  Melasoma,  VJI,  419. 
tremulii',  in  Minnesota,  II,  164. 

referred  to  Jlelasoma,  A'll,  419. 
Linden  span-worm,  ni.,  Ill,  213. 

tree-louse,  on  linden  in  Washington,  II,  90. 
Linen,  Agrotis  cxclamationis  injuring,  1,  380. 
Linypliia  communis,  external  parasites  of,  1, 106, 107. 

marginata,  external  jiarasites  of,  I,  106. 
Liobouum  dorsatum,  in  Weed's  catalogue,  II,  199. 

formosum,  in  Weed's  catalogue,  II,  199. 
Liopus  cinereus,  renoc(eliu8  rubriceps  parasitic  <jn, 
V,  248. 

CaMiophaiies  utilis  parasitic  on,  V,  248. 
facetus  =  '-  LeptiiiKes  facetiis,  IV,  132. 
variegatus,  Eiihialtes  irritator   jiarasitic    on,  V, 
247. 
Liotheida',  relation  with  I'latypsyllus,  I,  302. 

affinities  of,  IV,  190. 
Liothorax    molanocera,  bred    from  cutworms,    m., 

in,  259. 
Liparis  nionacha.     (Sec  Tsilura.) 
Lipeurus,  affinities  of,  IV,  188,  190. 
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Lijiliyra  brassolis,   siip|His<'(l  rarnivorous  Ijabits  of, 

in.,  111,482. 
Liliolexis  clienopudaiiliidis,   iiarasitic    on    aiiliis  sp. 
Ill,  61. 

salicaphidis,  parasitic  on  aiiliiil  on  Sulix,  1 1 1.  61. 
rapre  (=  piceus),  liosts  of,  III,  01. 
Listronotusappendiculatus,  damaging  calibaifep,  VII, 
206. 

latiuscuUis,  breeding  iu  Sagittaria,  II,  201. 
oviposition  of,  III,  83. 
Litargus  sp.,  at  World's  Fair,  VI,  21U,  22:!. 
Lita   eolanella,   on   potato,   rrf.   III,  4;i5;    VI,  511; 
arts.,  IV,  239-'J42;  V,  103-104. 

destroying  tobacco,  rcf.,  V,  214. 

in  California,  note,  V,  291;  VI,  373. 

Litliobius,  impressed  in  rice  paper,  1, 381 ;  ref.,  II,  282. 

Lithocolletis    aceriella,  upper    mines  on  Acer  and 

Ilamamelis,  II,  119. 

actinomeridis,  allied  to  anibrosiella,  II,  54. 

upper  mines  on  Actinomeris,  II,  119. 
ii'nigmatella,  synonym,  II,  52. 
a-riferella,  lower  mines  on  Qm-rcus,  1 1,  119, 120. 
sesculisella,  a  variety  of,  II,  53,  54. 

upper  mines  on  iEsculus,  II,  119. 
affinis,  bred  from  Lonicera,  II,  51. 

lower  mines  on  Lonicera  and  Synipboricar- 
pus,  II,  119. 
albanotella,  lower  mine  on  (^lercus,  11,119. 
alni,  note  on.  III,  326. 
ainicolella  n.  sp.,  descr.,  II,  80. 

upper  mines  on  Alnus,  II,  120. 
alniella,  food  plant  unknown,  II,  120. 
alnlfoliella,  doubtful  American  species,  II,  77. 
alnivorella,  distinct  from  ainicolella,  II,  80. 
upper  mines  on  Aluiis,  II,  120. 
preoccupied  name.  III,  320. 
anibrosiieella,  corrected  to  ambrosiella,  II,  54. 
lower  mines  on  Ambrosia  and  Ilelianthns, 
II,  119. 
amceua,  allied  to  ambrosiella,  II,  54. 

lower  mines  on  Actinomeris,  II,  119. 
amorphaeella,  bred  from  Amorpba,  11,  53. 
appearance  of  larva  infested  by  Copidosoma,  IV, 

193. 
argeutifimbriella,  note  on,  II,  25,  26. 
lower  mines  on  Quercus,  II,  119. 
synonyms  of,  III,  325,  326. 
argentinotella,  lower  mines  on  Ulnuis,  II,  119. 
atomariella,  a  valid  species,  II,  54. 

lower  mines  on  Salix  and  Popnlus,  II,  120. 
auronitens,  lower  mines  on  Alnus,  1 1,  120. 
australisella,  food  plant  unknown,  II,  1.0. 
basistrigella,  synonym,  II,  25. 

lower  mines  on  Quercus,  II,  119. 
bethuniella,  upper  mines  on  Quercns,  II,  120. 
betulivora  n.  sp.,  descr.,  Ill,  326. 
bicolorella,  mining  oak  leaves,  II,  23. 
bifasciella,  affinities,  II,  24. 

upper  mines  on  Quercus,  11,  119. 
bostonica,  food-plant  unknown,  11,  120. 
caryrefoliella,  upper  mines  on  Juglans  and  Carya 

(Hicoria),  II,  119. 
caryalvella,  lower  mines  on  ("arya  i  Hicoria),  II, 


castanella,  upper  mines  on  Qn 

IT,  120. 
celtifoliolla,  note  on,  II,  52. 


'astauea, 


>itliocoUeti8  celtifoliella,  upper  and   lower  mines  on 
Celtis,  II,  119. 
celtisella,  synonym,  II,  52. 
cliamborsella,  to  replace  name,  II,  78. 

food-plant  unknown,  1 1,  120. 
cincinnatiella,  allied  to  macrocarpella,  II,  78. 

siime  group  aa  nemons,  II,  117. 

upper  mnies  ou  Quercus,  II,  119. 
clemensella,  valid  species,  II,  25. 

lower  mines  on  Acer,  II,  119. 
conglomeratella,  food-plant  unknown,  II,  23. 

upper  mines  on  Quercns,  II,  120. 
consimilella,  note  on,  II,  51. 

synonym,  II,  53. 
coryliella,  mining  Corylus,  II,  54. 

upper  mines  on  CupuliferaB,  II,  12ii, 
desmodiella,    lower   mines  on   Desmodiuni   and 

Phaseolus,  II,  119. 
diaplianclla,  lower  mines  on  Quercus,  II,  120. 
elepliantopodella,  allied  to  ambrosiella,  II,  54. 

lower  mines  on  f'onipositiv,  II,  119. 
eppelslielniii,  upper  mines  on  Carya  (Hicoria), 

II,  119. 
faginella,  lower  mines  on  Fagus,  II,  120. 

an  American  sj)ecies.  III,  3'-i. 
fasciella,  note  on.  III,  326. 
fitchella,  insignia  allied  to,  II,  118. 

lower  mines  on  Quercus,  II,  120. 
fragilella,  note  on,  II,,51;  III,  326. 

lower  mines  on  Lonicera  and  Symphoricar- 
pus,  II,  119. 
fuscocostella,  note  on,  II,  25. 

=argentifimbriella.  III,  325,  326. 
gaultheriella  n.  sp.,  descr.,  II,  79. 

upper  mines  on  Gaultheria,  II,  119. 
gemmea,  note  on,  II,  53. 

upper  mines  on  Eobinia,  II,  119. 
gnndeliella  n.  sp.,  de.scr..  Ill,  327. 
guttifiuitella,  note  on,  II,  53,  54. 

upper  mines  on  Rhus  and  .lEsculus,  II,  119. 
bagenii,  lower  mines  on  Quercus,  II,  120. 
hamadryadella,  upper  mines  on  Quercus,  II,  119. 

ref.,  IV,  194. 
lielianthivorella,  allied  to  ambrosiella,  II,  .54. 
ignota,  allied  to  ambrosiella,  II,  54. 

lower  mines  ou  Ilelianthus,  11,  119. 
incanella  n.  sp.,  descr.,  II,  81. 

lower  mines  on  Alnus,  II,  120. 
insignis  n.  sp.,  descr.,  II,  117. 

food-plant  unknown,  II,  120. 
intermedia,  note  on,  II,  25. 
leliertella,  affinities,  II,  25. 

upper  mines  on  Quercus,  II,  120. 
ledella  n.  sp,  descr.,  II,  79. 

upper  mines  on  Ledum,  II,  119. 
lougestriata,  synonym,  II,  25,  26 

=quercialbella.  III,  325,  326. 
lucetiella,  note  on,  II,  52. 

mining  Tilia,  II,  119. 
lucidicostella,  lower  mines  on  Acer,  II,  119. 
lysimachiseella,  a  doubtful  species,  11,  77. 

lower  mines  on  Lysimacbia,  II,  119. 
macrocarpella,  allied  to  umbel lulariie,  II,  78. 

upper  mines  on  Quercus,  II,  120. 
niaria^clla,  bred  from  Symphoricarpus,  11,51. 119. 
miniitella,  lower  mines  ou  Quercus,  11.  120. 
mirifica,  synonym,  II,  53. 
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LithucoUctis  moilesta,  mining  elm  loaves,  TI,  23. 
morrisella,  notes  on,  II,  52,  119. 
nenioris  n.  sp.,  ilescr.,  II,  116. 

upper  mines  on  Yacciniiim,  II,  119. 
nubilissima,  allied  to  ambrosiella,  II,  54. 
iionfasciella,  synonym,  II,  52. 
obscuricostclla,  lowtT  mines  on  Ostrya,  II,  120. 
obsoleta,  fnod  plant  unknown,  II,  120. 
obstrictella,  lower  mines  on  Queiciis,  II,  120. 
obtusiloba-,  mining  oak  leaves,  II,  23. 
oecitauica,  lower  mines  on  Ulnius,  II,  119. 
oregoneusis  n.  sp.,  dcEcr.,  II,  117. 

food-plant  unknown,  II,  120. 
ostenBackonella,  note  on,  II,  53. 

upper  mines  on  Ilobinia,  II,  119. 
ostiywella,  mining  Ostrya,  II,  54,  120. 
ostrya;foliella,  note  on,  II,  53. 

lower  mines  on  O.^^trya,  II,  120. 
pastorella,  affinities,  II,  54. 
pomifoliflla,  lower  mines  on  Rosacea',  II,  119. 
populiella,  affinities,  II,  54. 

lower  mines  on  Populus,  II,  120. 

extraordinary  numbers  i.f,  VI,  275. 
quercialbella,  synonyms  of.  III,  32.),  320. 
quercibella,  lower  mines  on  Quercus,  II,  120. 

==  quercialbella.  III,  325,  326. 
quercivorella,  n  ining  oak  leaves,  II,  23. 

upper  mines  on  Quercus,  II,  120. 
quinquenotella,  change  of  name,  II,  78. 
rileyella,  lower  mines  on  Quercus,  II,  120. 
robiniella,  bred  from  Bobinia,  II,  52,  119. 
roboris,  insignis  allied  to,  II,  118. 
Balicicolella,  a'.licd  to  Icdella,  II,  80. 
salicifoliella,  a  valid  species,  II,  54. 

lower  mines  on  Sali.v  and  Topulus,  II,  120. 
Bcabiosella,  orogonensis  allied  to,  II,  117. 
BcuddercUa,  lower  mines  on  Salix,  II,  120. 
sexuotella,  food-plant  unknown,  II,  120. 
solidaginis,  lower  miues  on  Solidago,  II,  119. 
81).,  referred  to  Coleoptera,  II,  77,  78. 
8p.,  upper  mines  on  Grindelia,  II,  119. 
sp.,  upper  and  lower  mines  on  Betula,  II,  120. 
sp.,  parasitized  by  Pimpla  lithocoUetidis,  III, 

463. 
sp.  n.,  on  peach,  V,  17. 
subaurcula,  n,)tes  .m,  II,  25;  III,  .325,  326. 
symphoricarpella,  luwir  mines  mi  Synipl 

pus,  II,  119. 
synonymical  list  of  species.  III,  328. 
teuuistrigata,  note  on,  II,  25. 
tiliella,  upper  mines  on  Tilia,  II,  119. 
toxicodendri,  upper  mines  on  Ehus,  II,  119. 
trifasciella,  not  an  American  species,  II,  51. 

regarded  as  a  synonym  of  fragilella.  III, 
trita^niella,  note  on,  II,  53. 

upper  mines  on  Ostrya,  II,  120. 
tubiferella,  doubt  as  to  species,  II,  24,  77. 

upper  mines  on  Quercus,  II,  119. 
uhlerella,  note  on,  II,  53. 

lower  mines  on  Amorpha,  II,  119. 
ulmella,  mining  ehn  haves,  II,  23,  119. 
umbellulariiii  n.  sp.,  descr.,  II,  78. 

upper  mines  on  Umbellularia,  II,  119. 
unifasciella,  upper  mines  on  Quiicns,  II,  12( 

preoccnjii'd  name.  III,  326. 
Lithophana  antennata,  early. appearance,  II,  383 
Litigation  concerning  insecticides,  II,  'M). 


Little's  f-heop  ilip  against  cattle  tick,  V,  294, 
Liver-fluke,  remarks  on,  IV,  291. 

called  wire-worm,  IV,  404. 
Livia  maculipeunis,  dimorphism  not  present  in,  V, 
227. 
vernalis,  dimorphism  not  present  in,  m.,  V,  227. 
Lixi,  paper  on  food  plants  of,  rem.,  IV,  352. 
Lixus,  synopsis,  ref.,  IV,  351. 

concavus,  habits  of,  II,  294;  ref,  III,  85,  254. 
macer,  bred  from  Clienopodium,  1 1,  294. 
parens,  gall-making  habit,  1 1,  294. 
scrobicollis,  parasitized  by  Bracon  belfragei, 
IV,  2.^)6. 

parasitized  by  Bracon  mavoritus,  IV,  256. 
parasitized  by  Bracon  lixi,  IV,  257. 
parasitized  by  Microdussimillinius,  IV,  259. 
Lobster  caterpillar,  on  tea  plant  in  Ceylon,  II,  193. 
Locust,  in  Algeria,  I,  92,  194;  II,  59;  V,  56. 
value  of,  as  manure,  I,  122. 
a  rejHirt  on  the  lesser  migratory,  II,  66-70. 
local  outbreak  in  Idaho,  111,135. 
in  Mesopotamia,  111,172. 
carnivorous  habits  of,  111,338. 
bulletin  on,  notice,  III,  368. 
plague  of,  in  Australia,  111,419,434. 
as  food,  111,66,433. 
ravages  of,  note  on.  III,  438  ;  V,  349. 
of  North  America,  with  notes  on  occurrences  in 

1891,  art.,  IV,18--.i4. 
amount  saved  from,  IV,  23. 
crops  affected,  IV,  52. 
estimated  injury  of,  IV, 53, 401 ;  VI, 33. 
measures  recommended,  IV,  54,  55. 
parasites  and  diseases,  IV,  55, 151. 
in  Syria,  IV,  82. 

plague,  Masicera  pachytitis  a  parasite  of,  IV,  89. 
in  Africa,  ref.,  IV,  286, 296  ;  V,  272,283. 
or  grasshopper  outlook,  art.,  IV,  321-323. 
birds  destroying,  IV,  <09. 
misapplication  of  the  term,  V,  218. 
local  name  for  Bombyc.ds,  V,  271. 
in  Colorado,  VI,  32, 33,  JOS. 
17-year.     (See  Cicada  septendecim.) 
devastating,  in  CaIiforuia,IlI,485. 

Work  against,  VI,  51. 
differential,  ref.,  IV,  .323. 
long-tailed  cotton,  in  Mississippi,  VII, 26. 
long-winged,  habits  and  occurrence  in  1891.,  1  \', 

18,19,55,322. 
migratory  in  Australia,  1, 364  ;  1 1 1, 419. 
migratory,  stopping  trains,  mm.,  111,478. 
occurrence,  IV,  20, 21, 23. 
fungus  disease  of,  rev.,  IV,  151, 408;  V,71. 
electricity  against,  IV,  347. 
native,  note  on,  IV,  23. 
nonmigratory,  in  Michigan,  1,63,80. 
in  Nevada,  IV,  U4. 
pellucid,  ref.,  IV,  323. 
ponderous,  note  on,  IV,  22. 

post  oak,  habits  and  occurrence,  IV,  20;  V,  255. 
red-leggpil,  notes  on,  IV,  22. 
plague  of,  VI,  271. 
in  Canada,  ref.,  VI,  284,  333. 
on  cotton,  VI  I,  2.5. 
Rocky  Jlountain,  in  Xortlnvest,  1,63. 

ref,  IV,  20, 21, 322. 
two-strii)e(l,  notes  on,  IV,  21. 
wandering,  Epachromia  teiiiiinalis.  III,  420. 
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Locusts,  divisional  bulletin  on,  notice  of,  V,  218. 
iu  Cliile,  note,  VI,  47. 
in  Ihu  East,  V,  57. 

in  India,  II,  3.-32;  III,  433;  IV,  29C;  VI,  .3. 
of  Indiana,  rev.,  VI,  341. 
in  Iowa,  V,  112. 
in  Kansas,  IV,  52,  72;  V,  IIG. 
in  Xew  Jersey,  ref.,  II,  337;  ref.,  V,  217. 
New  Mexico  and  Arizona,  art.,  VI,  29. 
outbreaks  in  1889,  II,  27. 
remedies  against,  IV,  23;  A'l,  31. 
Sarcophaga  bred  from,  V,  23. 
(iVe  ulM  Grasshopper.) 
Locustse,  European,  ovipositing  in  the  ground,  II,  224. 
Locustida',  embryological  observations,  II,  223. 
variety  of  oviposition  of,  II,  224,  225. 
disposed  toward  self-mutilation,  IV,  349. 
misapplication  of  the  family  name,  V,  218. 
Locust-borer,  on  roses,  I,  198. 
Locust-mitP,  in  New  Hampshire,  II,  C7. 

in  Rocky  Mountains,  effect  of  irrigation  on,  II, 
216. 
Lundnn  purple,  against  elm  leaf-beetle,  I,  12r). 
against  plum  curculio,  I,  193;  III,  228. 
effects  on  foliage.  III,  28;  IV,  284. 
little  known  in  London,  III,  31. 
not  protective  against  rose-chafer.  III,  221; 

ref.,  3C6. 
and  lime  mixture,  discussed.  III,  2G1. 
for  codling  moth.  III,  272. 
in  New  Jersey  bulletin.  III,  361. 
against  harvesting  ants,  III,  4GG. 
used  against  Fusicladium,  m.,  lA^  45. 
against  strawberry  slug,  V,  CG. 
against  blister  mite.  A',  105. 
against  red-legged  flea-beetle,  \,  337. 
composition  of,  A'l,  118. 
Lnug-hurned  grasshopper,  called  "cradlers,"  A%271. 
Lcing  scale,  danger  of  spread  of,  II,  341. 

of  orange.  III,  23,  182,  398;  IV,  343;  V,  281, 
282,  361;  ref.,  VI,  2. 
Lophocateres  (Ostoma)  pusilla,  at  AVorld's  Fair,  A'l, 

219. 
Lophoderus  incertana,  parasitized  by  Opius  mellipes, 
111,59. 
triferana,  reared  on  salsify,  II,  2'i5. 

on  Osage  orange,  ni.,  A',  1.55. 
velutinana,  parasitized   by  Phivogenes  exiguus, 
III,  1.52. 
Lophyrus  abbottii,  parasitized  by  Linineria  bipliyri, 
III,  158. 
rufus,  in  Sweden,  ref.,  lA',  2. 
Lordotus,  synoptic  table,  ref.,  lA',  158. 
Louse,  exaggerated  story  of,  A'l,  48. 

(See  also  Plant-louse,  etc.) 
Loxosceles,  with    only  six    developed  legs,   m.,  IV, 

201. 
Loxostege  flavalis  n.  sp.,  descr.,  A'l,  255. 
lincalis  n.  sp.,  descr.,  A'l,  2.55. 
maclura;  n.  sp.,  description,  art..  A',  15.5-158. 
oberthuralis  n.  sp.,  descr.,  A'l,  255. 
similalis  (Eurycreon  rantalis),  in  Kansas,  I,  13. 
parasites  of,  111,17,156,1.58. 
garden  pest,  mm..  Ill,  184,  338. 
injuries  by,  A',  55. 
sp.,  on  alfalfa,  in  AVyoming,  A'l,  3G. 
spp.,  from  Argus  Mountains,  A'l,  2.54. 
sticticalis,  affecting  sugar  beet,  V,  320. 


Loxostege  sticticalis,  earlier  stages.  A', 321, 322;  A' 1, 309. 
hibernation  of.  A',  321;  A'l,  370. 
remedies  against,  A',  321;  VI,  373. 
probable  food-plant  of,  A'l,  370. 
parasites  of,  A'l,  370. 
Loxota'uia  cerasivorana,  abundance  of,  in  Miwsachu- 
setts.  A',  351. 
cleniensiana,  parasitized  by  Khyssalus   loxota>- 
niie,  II,  350. 
Lucilia  civsar,  Empusa  disease  of,  lA',  153. 
common  in  Europe,  A',  37. 
visiting  aroid  plant.s.  A' 1 1,  344. 
hibernation  of,  m..  Ill,  357. 
hominivorax,  habits  of,  A',  36,  65. 
macellaria,  oviposits  in  raw  places,  I,  319. 
bulletin  on,  rov.,  Ill,  131. 
more   injurious  than  buffalo  gnat,  m.,  Ill, 

453. 
on  stock  in  Mississippi,  III,  46i"). 
treatment  of,  IV,  275. 
(?)  in  Brazil,  V,  265,  266. 
eaten  by  Tolyborus  cheriway.  A',  269. 
in  the  human  ear,  A'l,  56. 
nobilis,  parasitic  on  man,  art.,  A',  36-37. 
ei>.,  in  Colorado,  II,  116. 
sp.,  found  in  a  toad's  eye,  A',  209. 
Ludius  attenuatus,  larva  on  corn,  m..  Ill,  246. 
Lunated  long  sting  in  New  A'ork,  ref.,  A'l,  283. 
Luperina,  revision  of,  notice  of,  IV,  155. 
Luperns  brunneus,  damaging  cotton.  A',  47. 
Lutrochus  lutens,  exhibited.  III,  431. 
Lycwna  comjntas,    swarming    in    Kan.sas,    I,   326; 
mm.;  II,  385. 

pseudargiolus,  in  Holland  collection,  I,  202. 
Lycosa  nidifex,  habits  of,  1,  1G2. 
tarantula  apulia%  bite  of,  I,  209. 
viridicola,  bite  of,  lA',  280. 
Lyctocoris  sp.,  Icerya  enemy,  I,  130. 

sp.,  at  AVorld's  Fair,  VI,  222. 
Lyctus  brunneus,  in  dried  root.s,  A'll,  328. 
generic  synopsis,  ref.,  lA',  350,  351. 
opaculus,  iu  grape  vines,  A'll,  385. 
(Trogoxylon)parallelopipedu8,  habits,  and  reme- 
dies aiainst,  A',  198. 
sp.,  iu  herbs,  A'l,  219. 
sp.,  in  bamboo,  II,  19. 
striatus  =  L.  unipunctatus,  A'll,  328. 
unipunctatus,  bred  fiom  Quercus,  lA',  65;  A',  34. 
habits  and  remedies,  lA',  260,  2G1;   V,  198. 
Lydella  doryphorie,  brccl  from  Doryphora,  II,  233. 
Lye,  concentrated  jiotash  against  San  Jose  scale,  A'll, 

293. 
Lyga^us  lineatus,  damaging  chrysanthemums,  r.-f.. 
Ill,  351. 

reclivatus,  on  trumpet  creeper,  I,  340. 
turcicus,  varieties  of,  ref.,  A'l,  281. 
Lygocerus,  a  plant-louse  panisite,  II,  246. 

califurnicus,bred  from  cecidomyiid  gall,  lA',  12;i. 
6-di.iitatus,  parasitic  on  Sarrothripa  rawayana 

IV,  123. 
triticum.  parasitic  on  Siphonophora  aveua>,  l\ 

12:!. 
hu^t  of.  IV,  123. 
Lygus,  devoured  by  spiders.  III,  150. 

lineolaris,  a  synonym  of  pratensis,  II,  4!^. 

damaging  chrysanthemums,  ref..  Ill,  35!. 
oblinitus,  a  synonym  of  ]iratensis,  II.  4i. 
pratensis,  on  pear  and  apple,  II.  49. 
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Lygiis  prateiisis,  iiieiciug  i^alsify  leaveB,  TI,  255. 
injuring  strawberry,  ref.,  Ill,  364. 
on  celery,  ref.,  VI,  211. 
in  New  Mexico,  VII,  210. 
sp.,  injuring  pear,  V,  18. 
Lyniautria  dispar  =  Oeneria  dispar,  V,  195. 
Lynuon  anniilicornis  n.  sp.,  descr.,  VII,  243. 
Lymexylon  sericcum,  on  rod  oak,  II,  123. 

on  clicstnut,  VII,  149,  152. 
Lyperosia,  Hjematobia  serrata  referred  to,  II,  95. 

eerrata,  Kowarz's  identification,  II,  191. 
Lysiplilebus  abutilonaphidis,  liosts  of.  III,  Ol. 

biccliara)>liidis,  parasitic  on  aphid  on  Baccharis 

viminalis.  III,  61. 
citraphis,  Iiosts  of.  III,  6(». 

bred  from  the  cotton  Apliip,  A'll,  315. 
•■iiquillettii,  parasitic  on  Jly/.ussp.,  Ill,  GO. 
'■ucurbitapliidis,  parasitic  on  Siphonopliora  cu- 

curbita',  III,  60. 
eragrostaphidis,  liosts  of.  III,  tiO. 
gossypii,  parasitic  on  Aphis  gossypii.  III,  CI. 
niinutus,  parasitic  on  Aphis  gossypii,  III,  61. 
iny/.i,  parasitic  on  Jlyzus  ribis.  III,  rO. 
persicaphidie,  parasitic  on  aphidid  on  peach,  III, 

61. 
ribaphidis,  parasitic  on  Myzus  riliis,  lU,  60. 
salicaphis,   parasitic  on   Siphonophora  viticola, 

III,  61. 
species  of,  variations  in,  art.,  Ill,  313. 
testaceipes,  parasitic  on  Aphis  gossypii,  III,  60 ; 

VII,  243,  315,  323. 
tritici,  hosts  of.  III,  61. 
Lysitermns  scolyticida,  parasitic  on  .Scolytus  4-spino- 

"sus,  IV,  258. 
Lytta  cinerea,  etc.     (.See  Epicauta.) 


M. 


Machimia,  characters  and  relat.ons,  11,150. 

tentoriferella,noto  on,  II,  150. 
Ma.iancylus,  food  habits  of,  1, 9s. 
Macratria  mnrina,  in  cotton  blossoms,  VII,  247. 
.Macrnbasis  atrivittata,  in  Texas,  IV, 395. 
unicolor,  in  Nebraska,  ref.,  111,437. 
MaiTocentrns  delicatus,  liosts  of,  111,59. 

gelechiw,  parasitic  on  Gelecliia  epigiuella,  III, 

59. 
picdiscH',  parasitic  on  Pipdisca  scudilcriana,  HI, 

59. 
pectoralis,  parasitic  on  PaMlisca  sp.,  Ill,  59. 
Mairodactylns  angustatus,  in  the  South,  11,297. 
sp.,  on  grapes  in  New  Mexico,  IV,  26. 
subspinosus,  swarming  in  New  York,  1,91. 

habits  of,  compared  with  Diphucephala,  I, 

361. 
in  New  Mexico,  II,  114. 
life-history,  11,295. 
in  New  Jersey,  ni.,  IA',44. 
arsenitcs ineffectual  against,  VI, 93. 
on  wheat,  VI,  186. 

(Hee  also  Uose-chafer.) 
uniformis,  on  apple  in  New  Mexico,  II,  115. 
in  the  Southwest,  11,297. 
on  graiie,  ref.,  V,  38. 
Macrops  porcellus,  on  oats,V,  1,2. 
Macrorhyncolus  protractus,  in  dry  llower  stalks  of 

Yucca  whipplei,  V,  311, 312. 
Marrostola  lutea,  fertilizing  aroid  plant,  VI 1, 342. 


Macroteleia  floridana,  parasitic  on  Languriasp.,  IV, 

124. 
Madams  undiilatus,  on  grape  and  Ampelopsis,  VII, 

387. 
Magdalis  olyra,  misapplication  of  jiopular  name  <if, 
IV,  92, 130. 

(?),  parasitized  by  Spathius  canadensis,  IV, 
258. 
Maggots,  in  poor  butter,  m.,  VII,  279. 
Maize  moth,  in   Australia  =  Heliothis  armiger,  V, 

354. 
Mallophaga,  aberrant  forms  in,  1,300. 

resemblanco  to  PUitypsylliis,  1,305;  11,201,244. 
period  of  development  of,  art.,  Ill,  115. 
bulletin  on,  111,367. 
in  Dr.  Bos'  work,  ref.,  IV,  149. 
origin  and  development  of  parasitii-  habit  in, 
art.,  IV,  187-191. 
Mallota,  larval  habits  of,  1, 5. 
"Malmigniatte"    (European  Latrodectiis),  bite  of, 

1, 206. 
Mamestra  confusa,  description  of  Ikrva,  III,»i:i. 
legitima,  in  Asclepias  seed  pod,  11,382. 
papaveroruni,   confounded   with   bollworiii,  It, 

264. 
picta,  in  Colorado,  1, 382. 

parasitizedby  Microplitis  mamestra-,  III,  17. 
eating  corn  silk,  111,149. 
parasitized  by  Limneria  annulipes.  III,  157. 
on  cabbage  about  Washington,  m.,  V,  99. 
food-plants  of,  V,  125, 287. 
parasites  of,  V,  126. 
on  Pacific  Coast,  V,  287. 
trifolii,  in  Canada,  1,356. 

parasitized  by  Ophion  purgatus,  III,  155. 
on  cabbage  about  Washington,  m.,  V,  99. 
Mamestra-liko  larvw,  injuring  grape  in  Californir, 

11,56. 
Man,  attacked  by  cockroaches,  V,  265. 

attacked  by  screw-worm,  V,265. 
Mangold  beetle,  pigmy,  in  England,  m.,  \,  296. 
Man-infesting  hot,  art.,  I,  76-80;  notes,  V,  2, 58, 265. 
Manna  scale,  noto  on,  V,  286. 
Mantida",  embryological  observations,  II,  223. 
oviposition  of,  II,  224. 
rearing  of,  VI,  88. 
Westwood's  revision  of,  II,  340. 
Mantis,  not  poisonous.  III,  294. 

pr.iyiug  or  Carolina,  in..  Ill,  303. 
Europca:i  praying,  parasite  of,  IV,  242. 
Sarcophaga  bred  from,  V,  23. 
Carolina,  domesticated,  I,  156. 
called  "horse-killer,"  I,  199. 
as  enemy  of  Aletia,  I,  216. 
in  November,  m.,  IV,  229. 
egg-parasitCT",  a  genus  nf,  art.,  IV,  242-245 
on  cotton,  VII,  25. 
religiosa,  self-mutilating,  IV,  349. 
wheeleri,  in  North  America,  in.,  II,  340. 
Mantispa,  obtaining  larva;,  I,  162. 

habits  of,  IV,  80,  292. 
Mapio  pseudococcus.    (See  Pseudococcus  aceris.) 
scale,  in  Michigan,  II,  44. 
worm,  green-striped,  m.,  IV,  133. 
ill  Nebraska,  V,  195. 
MaritiiiK^  species  of  Coccida-,  art.,  VII,  42-44. 
Margarodes  formicariim,  in  Montsernit,  VII,  359. 
in  the  United  States,  VII,  359. 
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:\I:ir!:;aro,l.'s  (juiiaristisimalis,  art.,  I,  22-2ri. 

panisitizeil  by  Glyjita  vulgaris,  III,1(!4. 
-Porphyrophora,  ref.,  VI,  379,  380. 
Marsi'illt'ti  nozzle,  I,  2G6. 
Marseul,  .\bl.e  S.  A.,  obituary  of.  III,  .3. 
Mascocliara  valida,  liviug  in  puparia  of  syrpliij  lly, 

art.,  Ill,  319. 
JIasiccra,  Tachina  aruiigera  rcferabli>  to,  I,  3:!2. 
pacliytili,  parasite  ou  plague  locust,  ref.,  IV,  89. 
parasite  of  Calosonia,  II,  234. 
said  to  infest  locusts,  V,  23. 
Materia  niedlca,  entomological,  rev.,  VI,  332. 
Maxillary  tentacles  of  Pronuba,  art.,  V,  lGl-163. 
May  beetle.s,  twilight  flight  in  Indiana,  I,  17. 
injuring  strawberry,  I,  342. 
on  fruit  trees,  I,  306. 
in  frog's  stoniacli,  II,  195. 
in  Mississippi,  II,  283. 
Buddeu  appeai-ance  of,  II,  297. 
on  larval  life  of,  II,  372. 
in  Massachusetts  bulletin.  III,  365. 
of  Europe,  remarks  on,  I  IT,  491. 
in  Nebraska,  lA',  132. 
damaging  Ci-rn,  m.,  V,  195. 
called  "dor-bugs,"  V,  271. 
damage  by,  V,  350. 

{See  also  Laclinosterna.) 
fly,  Zaitha  and  Notonecta  devouring  larvae,  II, 
201. 
Mealy  bug  of  orange,  synonymy  of,  I,  118. 
on  Guava,  I,  235. 
mistaken  for  Icerya,  II,  55. 
Egyptian,  II,  250,  327. 
resin  wash  against,  II,  27C. 
hydrocyanic  acid  gas  against.  III,  404. 
damaging  coffee  in  Mexico,  V,  60. 
introduced  from  Honolulu,  V,  282. 
on  sugar  cane,  note,  VI,  45. 
and  allies,  art.,  VII,  108-175. 
Meal-worm,  beetles  of,  in  pincushion,  II,  148. 
American,  in  New  York,  ref.,  VI,  283. 
(See  also  Tenebrio  niolitor,  etc.) 
Mealy-wing,  damaging  cocoanutand  guava,  V,  315. 

tcxhnical  description  of.  A',  310. 
Meat  fly,  in  human  ear,  IV,  341. 
Sleconema  varium,  ovipositing  under  bark  scales,  II, 

224. 
Meconium  of  Lepidoptera,  poisonous  nature  of,   I, 

196. 
Mecyna  reversalis,  injuring  lupines.  A',  111. 
Mediterranean  flour  moth.     {See  Flour  moth.) 
Megachile   centuncularis,    Melittobia    reared   from, 

m.,  lA',  162. 
Mega;ienthes   limbalis,  granulosus    identical    with, 

11,202. 
Slegasoma  elephas,  in  British  Honduras,  ref.,  V,  357. 
Megaspilus,  reared  from  plant-lice,  II,  246. 

nigern.  sp.,  descr.,  II,  247. 
Megastigmus,  evidence  of  phytophagic  habit  in,  A', 

140. 
Megastizus  (Sphecius)  speciosus,  habits  of,  III,  S7. 
larva  and  cocoon  of.  III,  430. 
article  on,  IV,  248. 
Megathope  violacea,  beneficial  to  i)asture8,  A'll,  358. 
Megathymus,  connecting  butterflies  and  moths,  I, 
300. 

yucca',  parasitized  by  Apanteles  megatliymi.  III, 
15. 


Megilla  maculata,  parasites  of,  arts.,  1,  10I-l(i4,  :i;is_ 
3.iU;  m.,  II,  147;  ref.,  Ill,  20,57,  492;  V,  21'J. 
in  United  States  and  Chile,  I,  111), 
experiment  with,  II,  304. 
destroying  plant-lice.  III,  75;  VII,  247. 
habits  of,  111,4.30. 
on  cotton,  ni.,  A',  47. 
devouring  Thrii)s  on  onion,  A'll,  200. 
Megobrium  edwardsii,  on  live  oak.  A',  34. 
Meinabinl,  attempted  introduction  of.  III,  345. 
Melanactes  piceus,  luminous  larva   referred   tu,  in., 
Ill,  320. 
puncticoUis,  identified,  III,  165. 
Melancholy  Euphoria.    {See  Euphoria  nielaiicholica.) 
Melandryida",  note  on  habits  of,  lA',  00. 
Melanism,  in  British  Lepidoiitera,  II,  341. 
Melauochroism,  in  British  Lepidoptera,  II,  341. 
Melauophila  fulvoguttatu,  parasitized  by  Bracon  pec- 
tinator,  IV,  257. 
longipes,  in  forestry  building,  VI,  227. 
Melanosphora    diabrotica',    parsisite    of    Diabrotica 

vittata,  II,  233. 
Helanoplus  aftinis,  in  California,  I,  227. 
atlanis,  in  New  Hampshire,  II,  66. 
distribution  of,  IV,  21. 
variation  in,  lA',  21. 
in  Idaho,  m.,  IV,  140. 
in  northwest  Jlissouri,  V,  323,  324,  325. 
in  Colorado,  A'l,  34. 
bivittatns,  damage  from,  in  Utah  in  1889,  11,27. 
notes  on,  IV,  21,  m.,  23,  .50, 55. 
in  Nevada,  lA',  14.'i. 
in  Idaho,  m.,  IV,  140. 
in  Kansas,  A',  116. 
in  Colorado,  VI,  34. 
bowditchi,  in  New  Jlexico,  A'l,  31. 
cinereus,  in  Louisiana  in  1889,  II,  27. 
cyanipes,  in  California,  1, 227. 
devastator,  in  California,  I,  227. 

damage  from,  in  X'tah  in  1889,  II,  27. 
notes  on,  lA',  21,  22. 
dipterous  parasite  of,  art..  A',  22-24. 
differentialis,  notes  on,  111,300;   lA',  22,  m.,  23, 
50,51,52,53,393. 
in  Kansas  and  Nevada,  I  A',  145,323  ;  V,  116. 
in  northwest  Missouri,  A',  323, 324. 
in  Colorado,  A'l,  34. 
femoratus,  a  form  of  M.  bivittatus,  I  A'.  22. 
femur-rubmin,  in  Utah  in  1889,11,27. 
notes  on,  lA',  22,  mm.,  23,  24. 
in  northwest  Missouri,  A',  323,  324,325. 
in  Iowa,  VI,  193. 
plague  of,  in  New  York,  VI,  271. 
in  New  Mexico,  VI,  332. 
on  cotton,  A'll,  20. 
flavo-annulatus,  in  Idaho,  111,140. 
fcedus,  in  Idaho,  m.,  IV,  146. 
herbaceus,  in  New  Mexico,  A'l,  31. 
occidentalis.  in  New  Mexico,  A'l,  30. 
ponderosus,  note  on,  lA',  22. 
spretus,  damage  from,  in  Utah  in  1889,  11,27. 

occurrence,  etc.,  IV,  20,21,23,79,80. 
sub-alpine  forms  of,  taken  in  Black  Hills,  t,66. 
Melanotus  americanus,  ref.  to  paper  on,  111,246. 
communis,  refs.,  111,246,437. 

life-history,  ref.,  IV,  231  ;  V,5. 
damaging  celery,  I V,  401 . 
cribulosns,  life-history  of,  ref..  Ill,  246. 
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Melanotiis  deprossiis,  life  history  of,  ref.,  TIT,  246 
fissilis,  life  history  uf,  vef.,  Ill,  240. 
itifaustus,  paper  on,  ref.,  Ill,  24G. 
l)arumpunctatU8,  ref.  to  paper  on,  111,240. 
jiertiuax,  note  on,  m.,  111,246. 
Melanoxanthus  bicolor,  descr.  of  forms,  111,290. 
flocculosus  II.  sp.,  III,29\ 
salicis,  m.,  Ill,  92. 

willow  grove  pUnt-lonse,  ref.,  111,92,290. 
Melasonia,  correct  genus  for  Lina  scripta  and  trem- 

ulic,  VII,  419. 
Melipona,  wax-producing  organs  of,  VI,  300. 
fa,«ciculatn,  in  British  Hondura.s,  V,  258. 
Meliponse,  curious  defenses  constructed  by,  ref.,  V, 

288. 
Melissopus   latiferreana,   attacking  acorns,  VI,  319, 

320. 
Melita^a  anicia,  parasitized  by  Apanteles  koebelei, 
111,15. 

parasitized  by  Charops  sp.,  Ill,  155. 
chalcedon,   parasitized  by  Hemiteles  melitsBW, 
111,152. 
Melitara  prodenialis,  oviposition  of,  VI,  282. 
Melittiaceto,  in  Mississippi,  II,  283;  III,  337. 

(cucurbitne),   habits,   and  remedies  against, 

art.,  IV,  30. 
(cucurbitic),  treatment  of,  IV,  271. 
notes  on  biology  of,  V,  82,  85. 
egg-laying  of,  V,  96-98. 
trap  crops  against,  VI,  94. 
in  New  Jersey,  ref.,  VI,  209. 
Melittobia  chalybii,  bred   from   cells  of  t'lialybion 
coeruleum,  m.,  IV,  162. 

pelopjei,  bred  from  dipterous   puparia   in   mud 
dauber's  nest,  IV,  134,  162,  229. 
synopsis  of  paper  on,  IV,  102. 
habits  of,  m.,  IV,  229. 
Meloboris  sp.,  parasitic  on  pyralid  on  nettle.  III,  156. 
Meloe,  history  of.  Ill,  3. 
MeloidiB,  nomenclature  of,  IT,  288. 
Melolontha,  European,  remarks  on.  III,  491. 
hippocastani,  remedies  against,  II,  200. 
vulgaris,  abundance  in  Pomerania,  II,  30. 
remedies  against,  11,  300. 
larval  life  of,  II,  374. 
Melim  ;iphis.     (S<'«  Melon  plant-louse.) 

beetle,  striped,  in  Oklahoma  bull.,  ref,  \,  148. 

12-8potti'd,  trap  for,  VI,  37. 
louse,     (.''ce  Melon  plant-louse.) 
plant-louse,  in  New  .Jersey,  V.  97;  VI,  209;  VII, 
151,  195. 
bisulphide  of  carbon  against,  VI,  161;  VII, 

109. 
remedy  against,  VI,  210. 
inWest  A'irginirt,  VII,  150. 

(.Sec  also  Aphis  cucumeris.) 
worm,  in  cantaloupes,  II,  376. 
in  Mississippi,  III,  337. 
in  Jamaica,  ni.,  IV,  157. 
Melopliagus  ovinus,  in  Chile,  I,  155. 
treated  by  Curtice,  III,  91. 
Mclsheimer's  catalogue  of  Coleoptera,  ref.,  VI,  282. 
Membraoidw,  North  .\mericau,  food-plants  of,  art., 
V,  92,  93. 
of  North  America,  rev.,  V,  282,  VI,  339. 
Menavody,  poisonous  spider,  II,  273. 
Menesta,  characters  and  relations,  II,  150,  154. 
erected  for  an  aberrant  gelechiid,  II,  303. 


Slenesta  melanella  n.  sp.,  descr.,  II,  304. 
tortricella,  type  of  genus,  ni.,  II,  304. 
tortriciformella,  synonymy,  II,  1.54. 
Meniscus  elegans,  hosts  of.  III,  404. 

dakruma>,    parasitic   on    Dukruma  coccidivora. 

Ill,  464. 
wutellaris,  parasitic  on  Gelechia  pseudacaciella. 
Ill,  404. 
Menopon,  affinities  o"",  IV,  188. 

consangulneum,  [larasite  of  jielican,  V,  284. 
pallidum,  habits  of,  m.,  IV,  188. 
Meraporus  sp.,  bred  from  gypsy  moth,  ref.,  IV,  354. 
sp.,  parasite  of  Bruclius4-maculatus,  VI,  223. 
(?)  sp.,  at  World's  Fair,  VI,  223. 
Merisus  intermedins,  Hessian  fly  parasUe,  I,  132. 

Isosomatis,  jiarasite  of  wheat  pest,  \,  itO. 
Mermiria  bivittata,  in  New  Mexico,  VI,  31. 
Merniis,  infesting  Melanoplns  atlanis,  II,  G8. 

acaminata,  parasite  of  codling  moth,  TV,  140. 
Meromyza  americana,  and  grass  injury,  I,  374;  IV, 
198;  VI,  73. 

parasitized  by  Cuelinius  meromyza>,  II,  280, 

III,  59. 
on  wheat,  II,  87;  III,  82. 
in  Canada  report,  ref..  Ill,  3.>9. 
in  Texas,  III,  4.-.3. 
in  Iowa,  ref.,  IV,  87. 
early  published  references  to,  IV,  263. 
mites  on,  mistiiken  for  eggs,  IV,  263. 
causing  "silvertop,"  V,  124. 
eggs  of,  correction.  III,  .332. 

{See  n/«o  Wheat  stem  maggot.) 
sp.,  confounded  with  Hessian  fly  prior  ti>  1776, 
I,  80. 
Mesites,  food  habits  of,  I,  98. 

Mesochorus  ainericanus,  bred  from  Microgaster  co- 
coons, III,  155. 
aprillnus,  hosts  of.  III,  156. 
(?)  ihrysopiv,  bred  from  Chrysopa  cocoon.   III, 

15;. 
reared  from  Microgaster  cocoons,  II,  211. 
gracilis,  parasite  of  Ocneria,  1 1,  210. 
luteipes,  parasitic  on  Notodonta  sp..  Ill,  156. 
nielleus,  parasitic  on  Cimbex,  V,  5. 
niioi'ogasteris,  parasitic  on  Microgaster  cocoon 

on  Empretia  stimulea.  III,  156. 
obliquus,  parasitic  on  Eucha;tes  egle.  III,  156. 
pectoralis,  parasite  of  Ocneria,  II,  210. 
scituhis,  parasitic  on  Leucania  unlptincta.  III, 

l.^G. 
sp.,  bred  from  rotten  grape  berry,  III,  150. 
splendidulus,  jiarasitj  of  Ocneria,  TI,  210. 
Mesographe  rimosalis,  parasitized  by  Apanteles  ore- 

beuie.  III,  16. 
Mesograpta  politii,  art.,  I,  5-8. 
in  Jllssouri,  II,  115. 
feeding  on  pollen,  VII,  326. 
Mesoleius,  parasite  of  Cheimatobia,  III,  77. 

schizoceri,  parasitic   on   Schizocera   ebena,   TIT, 
461. 
Mesoleptus  sp.,  parasitic  on  elm  leaf-roller.  III,  401. 
Mesops,  taken  in  Dakota,  I,  00. 
Mesostenus  albomaculatus,  parasitic  on  Crambus  sp.. 
Ill,  153. 
arvalis,  parasitic  on  Polistes  sj).,  Ill,  153. 
gracilis,  parasitic  on  Dakruma  coccidivora.  III, 
153. 
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^lesostenus  thoracicus,  parasitic  on  iiynilid  <ju  liicU- 

niy.  III,  153. 
Mi'scu  (?)  inrtrylandicus.     {See  Nomatus.) 
Jlt'tachroniii,  laiva>  probably  root-fcodirs,  m.,  IV,  94. 
luridum,  injurious  to  nut  and  fniil   tree-.-,  VII, 

430. 
pallidum,  gyn.  uoto,  IV,  04. 
G-notata  =  Paria  cauella,  IV,  132. 
sp.,  injuring  grape-viues,  VII,  38". 
^letacosmus  exilis  n.  gen.  and  ep.,  ref.,  IV.,  158. 
.Aietai)odius  femoratus,  Aletia  encniy,  I,  21i;. 

eggs  of  red  bug  compared  with,  I,  2iG. 
Hadronotus   floridanus  bred  from  eggs  of, 

IV,  124. 
puncturing  bolls  of  cotton,  VII,  .320. 
Jletaaia  argalis  n.  sp.,  descr.,  VI,  2'iG. 
(luadristrigalis  n.  sp.,  doscr.,  VI,  257. 
spp.,  from  Argus  Mountains,  A'l,  254. 
Meteorus  brevlcaudus,  bred   from  cecidomyious  (?) 
gall  on  oak.  III,  57. 
communis,  hosts  of,  III,  58. 

parasitized  by  Hemitelos  poriliti.  III,  1-53. 
coquillettii,  parasitic  on  Agrotis  sp..  Ill,  57. 
dimidiatus,  hosts  of,  HI,  58. 
euchromiae,  parasitic  ou  Euchromia  criphia,  III, 

57. 
floridanus,  parasitic  on  arctiid  larva,  HI,  58. 
hyphautrise,  ou  Hyphantria,  IV,  133,  134. 
indagator,  parasitic  on  Tiouea  rimosalis.  III,  58. 
parasite  of  Evergestis  rimos  lis,  VI,  371. 
parasite  of  Loxostege  sticticalis,  VI,  371. 
notodoutse,  parasitic   on   Heterocampa  subalbi- 

cans,  III,  57. 
oecopsidis,  parasite  of  Loxostege  sticticalis,  VI, 
371. 
parasitic  on  (Ecopsis  sp..  Ill,  58. 
orchesias,  parasitic  ou  Orchesia  castAuea,  III,  57. 

bred  with  Mycetochares  binotata,  V,  249. 
Bp.,  parasitic  ou  Caca-cia  fervidana.  III,  57. 
sp.,  parasitic  on  tiueid  on  Hauiamelis,  III,  57. 
vulgaris,  hosts  of.  III,  57. 
Metonius  [  =  Pachyscelus]  Ia>vigatus,   mining   Des- 

modium,  II,  78. 
Metopius,  ovipositor  of.  III,  177. 
Metriopelma  breyeri,  bite  of,  II,  47. 
Jletrobates,  compared  with  Rheuuiatobates,  V,  193. 
Mexican  orauge-worni,  art.,  I,  45-47. 
Mice,  eating  Archippus  butterfly,  V,  270. 
Jlicracis  aculeata  =  suturalis. 
hirtellus,  ou  willow,  V,  36. 
suturalis,  biological  not-s  on,  IV,  94,  131,  2G8. 
Microcentrum  retinerve,  oviposition  of,  II,  v24;  III, 

29fi. 
Micrncentius  carya',  on  hickory  and  walnut,  m.,  V, 
92. 
s  didaginis,  hosts  of.  III,  59. 
Micrococcus,  of  cabbage  worm.  III,  197. 

insectorum,  expts.  with,  on  chinch  bug,  IV,  71. 
disease  of  chinch  bug,  ref.,  IV,  88. 
normal  to  digestive  organs  of  Hemiptera,  rev., 

IV,  235. 
a  remedy  against  Halticus  minutus,  IV,  340. 
pieridis,  attacking  boll  worm,  III,  197-198. 
Microctonus,  Perilitus  terminatus  formerly  iu,  1, 338. 
Microdon,  larval  habit  of,  I,  5. 
Microdus  agilis,  hosts  of,  III,  17. 

albicinctus,  parasitic  on  tortricid   on   chestnut, 
III,  17. 


Microdus  bicolor(?),  parasitic  on  ci-cidcmyii  1  in  con) 
ot  Abies  bracteata.  III,  18. 
calcaratus,  parasitic  on  Cecidoniyia  on  x-nsilive 

plant.  III,  18. 
ciuctus,  jiarasitic  on   tincid  on  Cephalantliiis  oc- 

cidoiitalis.  III,  18. 
earinoides,  hosts  of.  III,  l.<. 
grapholitha^  parasitic  on  Gnipholilha  malaohi- 

taua,  III,  17. 
laticinctus, parasitic  ou  Tmetocera  ocellaua,  III, 

17. 
melanocephalus,  parasitic  on  Pajdisca  sp.,  Ill,  18. 
sanctus,  iiarasitic  on  tortricid  borer  in  stem  of 
.\mbrosia,  III,  17. 
on  cotton,  VII,  243. 
simillimus,  hosts  of,  III,  18;  IV,  2.'i9. 
tortricis,  hosts  of,  HI,  17. 
Microgaster  calceatus,  parasite  of  Ocnoria,  II,  210, 
211. 

cariuata,  parasitic  ou  Pyrameis  atalanta.  III,  17. 

cocoon  clusters  of,  ref.,  IV,  IGfi. 

gelechia-,  pai-asitic  on  Gelic'iia  gilla!Solidagini.s, 

III,  17. 
glomeratus,  introd\iced  int)  America,  VI,  i:j:!. 
liparidis,  parasite  of  Oc:iurii,  II,  210. 
Mesochorus  reared  fr.  m  cocoons,  II,  211;   III, 

155, 156. 
pieridis,  =  Apanteles  gloniera'ns,  I.  326. 
pubescens,  parasite  of  t)c;ieria,  II,  211. 
reared  from  .Egeria,  II,  83. 
sp.,  bred  from  Dcpressaria  heracliana,  I,  98. 
spp.,  bred  with  Elasmus,  IV,  253. 
tenebrosus,  jiarasite  of  Ocneria,  II,  210. 
tibialis,  parasite  of  Ocneria,  II,  210. 
utilis,  parasitized  by  Mesochorus  aprilinus,  III, 
loG. 
Microgasterina',  po.ssible  parasite  of  Oneria,  1 1, 211; 

V,  54. 
Micrognathida?,  proposed  family  name,  HI,  3.")G. 
Micro-lepidoptera,  African,  paper  on,  rev..  Ill,  481. 
on  Solanuni,  m.,  Ill,  357. 
piercing  ovipositor  in.  III,  343. 
Micromus  insipidus,  paper  on,  rem.,  IV,  352. 
Microplitis  ceratomia?,  hosts  of.  III,  17. 
parasite  of  Cera tomia,  V,  136. 
gortynjB,  hosts  of,  III,  17. 

mamestra;,  parasitic  on  Mamestra  picta.  III,  17. 
sp.,  attacking  Leucania  unipnncta,  III,  113. 
Microptcry.x  calthella,  remarkable  larva;  of,  IV,  221. 
semipurpurella,  oviposition  and  piercing  oviiws- 
itorof,  111,342. 
Microrhopala  melshelmeri,  myrmecophilous,  II,  123. 
vittata,  parasitized  byColastes  microrhopaljc,  II, 
351. 
Microtonus  terminatus,  parasitic  on  Coccinellida;,  I, 

10.',  103. 
Mictis  profana,  injuring  the  orange,  II,  33G. 
Migrating  locust,  in  Australia,  III,  3.53. 

attacked  by  Lachnidium  acridiorum,  V,  359. 
in  Chile,  VI,  47. 
Milk,  beetles  found  in,  I,  112. 
Milkweed  butterfly,  swarming  of,  I,  221. 

anatomy  of,  ref.,  V,  205. 
Mill  insects,  machine  for  destroying,  VII,  263. 
Miller's  thumb,  insect  diet  of,  I,  159,  IGO. 
Millipedes,  in  Miss  Ormerod's  report  for  1889,  ref.» 

II,  337. 
Milvus  olgyptius,  eating  locusts.  III,  66. 
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Miiiiiiry,  ppiiier,  letter,  VI, 39. 

Mineola  indiginella,  preservation  of  parasites  of,VI, 

l:il. 
Minie  ball,  bored  by  insect,  extr.,  IV,  81. 
Miotropis  platyn<  til',  pupation  of,  IV,  1!'5. 
>Iinix  aspidiscn?,  parasitic-  om  Aspidisca  splendorife- 
r.lla,  111,15. 
grapliolitliR",  parasitic  on  Graplmlitlia  pniiiivorii, 

111,15. 
lithocoUetidiB,  jjarasitic  on  leaf-miner  on  locust, 

III,1.\ 
new  species  of,  rev.,  V,275. 
Mi-ssouri  Reports,  Kiley's,  copies  wanted,  I,  168. 
Mites,  infesting  grain  elevator,  I,  51. 

case  of  late  autumnal  abundance,  I,  252. 

iu  flaxseed,  I,  285. 

causing  double  tlower.-^,  1,349. 

in  a  warm  house,  III,  1G2. 

infesting  Simulium,  m.,  111,454. 

infesting  Eros  bamatus,  111,468. 

on  beetles,  IV,  27,  228. 

gall,  of  black  currant,  remedy,  IV,  38. 

on  maple  aphidid,  IV,  212. 

mistaken  for  insect  eggs,  IV,  263. 

spiuuiug,  in  Australia,  ref.,  IV,  348. 

on  Lacbnosterna  larva>,  lA^  390. 

ou  tats  and  dogs,  IV, 407, 408. 

on  plum,  V,  16, 17. 

uuiU'Scribed,  on  lemon,  V,  18. 

ou  pigeon,  art.,  V,  77, 78. 

infes  ing  flies  ou  cattle,  V,  111. 

associated  with  scales  on  plants,  V,  246. 

local  names  for,  V,  271. 

in  hay,  in  England,  m.,  V,296. 

ou  onions  in  New  Jersey,  VI,  191. 

erinose  growths  due  to,  ref.,  A'l,  273. 

cheese,  on  a  necktie,  11,21. 

iufla.\seed,  11,251. 
clover,  article  on,  111,45. 

in  Iowa  bull.,  ref,  IV,  87. 
in  Michigan,  IV,  215. 
in  houses,  V,  266. 
orange   rust,   in   Australia,  r  f.,    111,434;  lA', 
294. 
ref.,  IV,  288. 
pear-leaf  blister,  in  Australia,  ref.,  IV, 2. 
ref..  A',  1,  art.,  104-105. 
in  Canada,  A',  125. 
Mole  cricket,  as  a  harbinger  of  sjjring,  1,375. 
in  New  A'ork  rej)ort,  ref.,  111,252. 
fowls  killed  by,  A',  265. 
damage  by,  A"II,  205. 
(Sec  also  Cricket.) 
Moles,  destroying  the  white  grub,  II,  195. 
in  Oregon,  remedies  against.  A',  293. 
Monellia  caryella,  note  on.  A',  236. 
Monitor  bug,   popular  names  for  Conorhinus  san- 

guisuga.  A',  268. 
Monoliia  quadridens,  on  cotton,  VII,  242. 
Monocrepidius  vespertinus,  on  cotton.  A'',  47. 
Moudcrita  olearia,  bred  from  and  parasitic  in  galls 

on  Olearia  in  Now  Zealand,  1 1, 195. 
Monocteuus  juniperi,  name  preoccupied,  111,356. 
uuicolor,  i>ropoRed  name  for  juniperi,  111,356. 
Monodoiitoinerus  moutivagus,  hred  from  Xylocopa 

sp.,  V,141. 
Monohanmius  confusor,  iu  Canada,  m.,  111,247. 


Monohammus  confusor,  identifiod,  111,417. 
injuring  shoes,  lA',  77. 
lead  supposed  to  have  been  bored  by,  lA',  21)2. 
Jlouolepia  rosea,  in  Australia,  ref.,  V,  214. 

Iwc.-spotted  -=  M.  rosea,  A',  214. 
Monoiniirium  carlKniarium,  on  cotton,  A'll,  242. 
minutum,  on  pear.«,  ref.,  A'l,  252. 

carrying  San  Jose  scale,  A'l,  367. 
pharaonis,  in  Florida,  I,  40. 

life-history  and   remedies  against,   II,   106; 

art.,  230-233. 
in  France,  Algeria,  Palestine,  II,  230. 
edible  .pial -ties  of,  A',  2G8. 
3loii(inychus  vulpeculus,  destroying  Iris  flowers,  A'll, 

201. 
Slouophaduus,  a  supjiosed  Harpipborus resembling  in 

antenna",  II,  228. 
Monophloebinn>,  on  Eucalyptus,  II,  336. 
Monophloebus  crawfordi,  Lestophonus  a  parasite  of, 
I,  21,  64,  165,  297,  328,  329,  330. 
preyed  on  by  Thalpochares,  I  A',  290. 
Bliinostegiaignota,  life-history,  II,  137;  art.,  111,9-12. 
Harpipborus  agreeing  closely  with,  II,  227. 
description  of  male,  III,  12. 
in  Iowa,  ref..  A',  66. 
obscurata,  closely  allied  to  ignota,  II,  140. 

Harpipborus     maculatus     agreeing    clo-ely 
with,  II,  227. 
on  strawberry,  ref.,  Ill,  437. 
ro.sa',  habits  of.  A',  10. 

account  of,  ref..  A',  273. 
Monosulphidc  of  potassium,  as  an  insecticide,  I  A',  409. 
Monoxia  guttulata,  on  sugar  beet,  ref.,  lA',  237. 
Moo.se  fly,  anew  HaMuatob:a,  lA',  156. 
Mordella  8-punctata,  iu  cotton  blossoms,  A'll,  247. 
Mordellistena,  dorsal  appendages  of,  rem.,  lA',  342. 
Morelos  orange-worm,  art.,  I,  45-47. 
Morgia  gigantella,  incorrect  determination  of  Cryp- 

tophasa.  III,  386. 
Morphology,  .Journal  of,  ref.,  A',  351. 
Morrisonia,  revision  of,  ref.,  A',  140. 
Mosquitoes,  hibernation  of,  I,  .52;  lA',  277. 
in  lioreal  latitudes,  III,  403. 
remedies  against.  III,  470;  IV,  329  ;  A',  109, 143, 

199. 
bites  causing  insanity,  I  A',  86,  277. 
vegetarian,  IV,  214;  A',  262,  345;  VI,  266. 
fishes  a  remedy  sigainst,  IV,  223. 
larva'  as  supposed  internal  jiarasites,  lA',  285. 
life-history  of,  I  A",  329. 
twin-screw,  iu  New  Jersey,  lA',  348. 
experiments  against,  art..  A',  12-14;  A'l,  90,91. 
kerosene  emulsion  against,  note.  A',  13;  A'l,  327 
mistaken  for  parents  of  human  lK)t,  A',  58. 
transmitters  of  disea-«e,  mm.,  A',  210. 
Eucalyptus,  a  remedy  against,  \,  268,  344. 
notes  on  an  exterminator  of,  A',  359. 
castor-oil  )ilant  i-s..  A',  SHO. 
iu  Englanil,  note,  A'l,  49. 
Cyprinodonte  feeding  ou  larvje,  \l,  197. 
article  on,  ref.,  A'l,  212. 
experience  with,  art.,  A'll,  212,  213. 
Mosquito  hawk,  larvjv  oneuiicM  nf  tisli,  1,58. 
Moth-catching  plant,  .Vew  Zealand,  VII,  268. 
Moths,  swarming  of,  I,  90. 

white,  iu  A'ucca  flowers,  1,370. 
Mottled  umber,  iu  England,  1,151. 
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Mouse,  scak-catiiig,  IV,  410. 

Muil-dau)>er  wii!-i),  Mo1itt(>l>iii   fium  iicst  nf,  IV,l:5J. 

on  cotton,  VII, 241. 
Mud  minnows,  insect  diet  of,  I,  159,  If.O. 
Mud-wasi),  Pteronialiis   pnparuni   iraied   I'mni  colls 
of,  IV,  48. 

in  paper  wsisjih'  nests,  Vll.riS. 
Mulberry  silkworm,  Indian  Museum  notes,  rof.,  II, 

28X. 
JIuIe-killer.     {See  Walking  stick.) 
5Iultivorou.«,  subclass  of  insects,  defined,  V,120. 
Murgantia  liistriouica,  in  New  Mexico,  11,114. 
in  Mississippi,  111,  460. 
irrigation  against,  m.,  V,  81. 
munda,  on  radisli,  m.,  IV,  83. 
Musca,  hydrocyanic  acid  gas  on,  I,  280. 
facets  of  eye,  II,  293. 
domestica,  remarks  on,  I,  iri2. 
in  Colorado,  11,146. 
in  New  Mexico,  V1I,2()9. 
Muscardine,  disease  of  cabbage  worm,  111,409. 
JInscid,  bred  from  swino  dung,  111,357. 
Muscida>,  causing  myiasis,  III,  39  ;  \,  36. 
aealyptrate,  larval  habits  of,  rev.,  V,  279. 
parasitism  of,  VI,2(i3. 
Sluseum  pusts,  note  on,  I,  384  ;  III,  405. 
JIusk,  dry,  Ptinus  brunneus  attacking,  VII, 32. 

Sitodrejia  panicea  attacking,  VII, 32. 
Mussel  scale(Mytilaspispomorum),  in  Tasmania,  ref. 

VI,  11,  37. 
Mustard  beetle,  in  England,  V,278,  m.,  296. 
Mutillidw,  males,  genital  armature  in,  11,386. 
.■Mycetobia    pailipes   (?)   following    attacks  of  other 

insects  on  trees,  YII,  136. 
Jlycetochares  binotata,  probable  host  of  Meteorus 

orchesise,  V,  249. 
Mycetophilidse,  causing  potato  disease,  rev.,  VI,  349. 
Mydea  sp.,  hydrocyanic  acid  gason,  I,  286. 
Myelois  guarinella,  referred  to  Ulophora,  111,32. 
3Iyelophilu8  minor  and  piniperda.     (.See  Hylesinus.) 

piniperda,  attacking  pine  shoots,  VI,  127. 
Mygale  avicularia,  bite  of,  T,  208. 
fasciata,  bites  of,  II,  189. 
hentzii,  killed  by  Pepsis,  II,  149. 
notes  on,  VII,  262. 
Jlyiasis,  review  of  paper  on,  II,  196  ;  III,  39. 

different  forms  of,  V,  30. 
ilyiolepta,  larval  habits  of,  I,  5. 
:\lylabris,  on  history  of,  111,3. 

oculata,  damaging  vegetables  in  Africa,  11,2. 
lMymarida>,  authorship  of  family,  1,357. 
Myobia,  characters  of,  ni.,  IV,  185. 

puraila,  asparagus  beetle  parasite,  1, 61  ;  II, 234. 
Myochrous  denticoUis,  on  cotton,  YII,  247. 
Myodites   nevadicus,  supposed   parasite   of  Polistes, 

V,  40. 
Myriapoda,  in  Lin  tner's  report,  11,200. 
pliosphorescent,  art.,  111,319. 
notice  of  paper  on,  IV,  155. 
called  wire-worms,  IV,  400. 
injuring  lettuce,  IV,  404. 
TioHman's  bulletin  on,  rev.,  VI,  271. 
Myrmecocystus  iridescens,  honey  ant,  ref.,  V,  259. 

melliger,  habits  of,  V,  2.59. 
Myrmecophilous  beetles,  note  on,  V,  143;  VI,  206. 
Myrmica,  bark-Iouso  in  nests  of,  note  on,  IV,  158. 
molesta=Monumoriuni  i.liaraouis,  II,  106. 


M.vsia  jii 


nniMalot> 


i  para 


i,V, 


;tn. 


Mytilasps,  Ulastobasis  a  remedy  against,  IV,  2!tO. 
buxi,  ..n  cocoanutpalm,  I,  3.55. 
citricola,  danger  of  spread  of,  II,  341. 

in  Floriihi,  II,  307. 

in  California,  III,  2:5,  182;  VI,  .56. 

from  We.st  Indies,  III,  99;  IV,  1.57,  214.  .334  ; 
VI,  51. 

in  New  Zeahmd,  ref..  Ill,  2.5:1, 

in  Russia,  III,  393. 

no  ctTicient  enemy  known,  IV,  143. 

from  Sandwich  Islamls,  m.,  IV,  213,  218. 

on  Murraya,  V,  ICO. 

introduction  of,  V,  282. 

in  Australia,  ref.,  VI,  59. 

hostof  Coccophagusaurantii,  VI,  232. 

in  Ceylon,  YII,  429. 

not  in  Soutli  A«.stralia,  VII,  207. 
doubtful  if  certain  Florida  siiecies  will  thrive  in 

California,  IV,  343. 
fulva,  in  Italy,  ref.,  VI,  48. 
gloveri,  danger  of  spread  of,  II,  341. 

in  Florida,  II,  367. 

in  California,  III,  23,  182;  V,  281. 

on  orange,  III,  398. 

Aphelinusfu.scipennis bred  from,  m.,  111,487. 

introduction  of,  Y,  282. 
'  host  of  Signiphora  occidentalis,  VI,  234. 

in  Ceylon,  VII,  429. 
linearis,  wrongly  referred,  III,  89. 
pandani,  on  cocoanut  palm,  I,  355. 
pinifoliie,  on  Abies,  II,  364. 
pomicorticis,  synonym  of  pomorum.  III,  89. 
pomorum,  in  Australia,  I,  359;  A'l,  11,  12. 

spraying  against.  III,  4. 

synonymy.  III,  89. 

on  birch.  III,  469. 

Aphelinus  fu.scipennis  bred  from.  III,  487. 

enemies  of,  \,  362. 

in  California,  ref.,  YI,  50. 

abundant  in  Otiawa,  YII,  108. 

Chiloneurus  diaspidiuarum  l>red  from,  art., 
YII,  250. 

fed  upon  by  the  blue  and  long-tailed  tit  and 
by  Certhia  familiaris,  YII,  428. 
represented  in  Trinidad,  VI,  190. 
sp.,  Aphelinus  diaspidis  reared  from,  \\  208. 
Myzus  cerasi,  paper  on,  ref.,  Ill,  92. 

in  Iowa,  III,  479. 

in  Austi-alia,  ref.,  YI,  59. 
mahaleb,  on  salsify,  II,  250. 
u.  sp.,  on  cherry,  Y,  16. 
I'ibis,  in  Iowa,  m..  Ill,  479. 

parasitized    by   Lysiphlebus    my/.i    and    L. 
ribaphidis.  III,  00. 
sp.,  liarasitized  by  Lysiphlebus  coiiuillettii,  III, 
00. 

N. 

Nabis,  occasional  development  of  wings  in,  IV,  154. 
Naphthaline,  remedy  against  rose-rliafer.   111,  222. 

in  New  Jersey  bulletin,  III,  301. 

against  stored  grain  pests.  III,  334. 

insecticide  proposed  for  tea  bushes,  IV,  408. 
National   Museum,    entomological    jMiblicalions  of, 

notices,  IV,  155;  Y,  140;  VI,  271,  272. 
"Naturaliste  Canadien,"  reappeai-anco  of,  VI,  382. 
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Xaturiil  scK'Ct ion  as  applied  to   longevity  in  insects, 

ref.,  VI,  281. 
Nausibi>i3  clavicornis  (lientatusl  in  bananas,  VI,  218. 
Nebraska,  University  of,  department  of  iMitomology, 
bull.  No.  1,  rev.,  IV,  83. 
State  Board  of  Agriculture,  report,  notice,  IV,  358. 
(See  iilso  under  Experiment  stations.) 
Nebria,  Loew's  first  work  on,  II,  106. 
Necrennius  sp.,  possibly  parasitic  on  clothes  motli, 

IV,  394. 
Necrobia  (Corynetes)  ruficollis,  in  Chile,  1,  154. 
on  dried  fish,  VI,  22f.. 
rufipes,  found  in  plush,  IV,  203. 

on  fish,  VI,  22G. 
violacea,  in  Chile,  I,  154. 
Necrossia  cyllarns,  damage  by,  X,  268. 
Nectarophora  liriodendri,  paper  on,  IV,  229. 
Xegaliusn.  gen.,  ref.,  IV,  3.")0. 
NefTio  bug,  "flea-lilce,"  on  celery,  ref.,  VI,  211. 
Neides  muticus,  probably  feeds  on  cotton,  VII,  320. 
Nematodes,  injury  to  cane  fields  in  Java,  II,  85. 
Alabama  bulletin  on,  II,  203. 
injuring  cotton  r.^ots.  III,  2G2,  2(i3. 
injuring  oats,  m..  Ill,  204. 
leaf  di-ease  caused  by,  IV,  31. 
lianisitic  on  a  spider,  rem.,  IV,  292. 
Nematoncura  malvacearum  n.  sp.,  descr.,  VII,  252. 
aureopectus.     {See  N.  marylandicus.) 
erichsonii,  in  Lintner's  report,  II,  200. 
on  larch  in  Canada,  m.,  Ill,  2-17. 
on  hemlock,  IV,  219. 
in  New  York,  ref.,  VI,  283. 
marylandicus,  notes  on,  109,  174-177. 
l)allidiventris  parasitized  by  Trichogramma  sp., 

V,  289. 
revision  of  portion  of  genus,  VI,  281. 
ribesii,  parasite  of,  \,  120. 

similaris,  parasitized  by  Phygadeuon  pubescens, 
III,  153. 
Nematus  sp.,  Chelouus  nanus  reared  from  gall  on 
willow,  11,3.53. 
sp.,  Ophion  parasitic  on,  IV,  179. 
ventralis,  art.,  I,  33. 

in  .^linnesota,  II,  104. 

parasitized  by  Ichneumon  subcyaneus,  III, 
151. 
ventricosus,  lime  and  tobacco  against,  T,  17. 
in  Ohio,  I,  319. 
Ncinestrinid.T,  parasitism  of,  VI,  202. 
Nemobius  fasciatus,  on  cotton,  VII,  25. 

marginatus,  destructive  to  Osage  orange,  V,  155. 
sp.,  on  cotton,  VII,  240. 
Xemognatha  apicalis,  note  on,  II,  288. 
bicolor,  synonym,  II,  288. 
maxilla  of,  V,  101. 
walkeri,  synonym,  II,  2S8. 
Nemophila  noctuella,  from  Argus  Mountains,  VI,  2.54. 
Neniora'a  leucania;,  destroying  army  worm.  III,  112. 
N'emotois,  note  on,  II,  285. 

Neobernardia,  new  name  suggested  for  genus  Ber- 
nard ia,  IV,  3.33. 
Neocerambyx  holosericeus,  girdling  branches  in  In- 
dia, II,  264. 
N''oclytus  capra?a,  habits  of,  IV,  131. 
erythroccphalus,  on  pine,  I,  343. 

parasitized  by  Bracoii  agrili,  IV,  257. 
iujuriug  grape-vines,  VII,  384. 


Neoclytus  nmricatulus,  on  jiine,  I,  343. 

sp.,  parasitized  by  Bracon  simplex,  IV,  256. 
Neolophns  furcatns  n.  gen.  and  sp.,  jiosition  of,  1, 19.5. 
Neophanes,  belonging  to  a  new  spider  family,  II,  292. 
Nephelodes  violans,  in  Missouri,  I,  57. 
injuring  grass  in  Dakota,  I,  317. 
parasitized  by  Khogas  terminalis,  II,  351. 
parasitized  by  IJhogas  rileyi,  II,  352. 
parasitized  by  Linnierianephelodis,  111,158. 
larvai    destroyed   by  bacterial  diseases,  m.. 

Ill,  198,  259. 
migrating  in  midwinter.  III,  469;  IV,  336. 
Nephila  madagascarensis,   experiments  on  silli   of, 
rev.,  V,  210. 

utilization  of  silk  of,  \,  347. 
Nerice  bidentafa,  on  elm,  II,  295. 

description  of  larva>.  III,  02. 
Nettle-grub,  blue-striped,  injuring  tea  plant,  11,330. 
Neuglencs,  peculiarity  of  wings  and  eyes,  II,  57. 
Neuropter,  impressed  in  paper,  II,  282. 
Neuroptera,  aquatic,  from  Missisgijipi  bottoms,  1 1 ,  294. 
injuring  vine.  III,  33. 
•resemblance  of  Pronuba  to,  IV,  370. 
Nortli  American,  rev.  of  jiaper,  V,  303. 
Neuroterus  batatus,  parasitized  by  Polygnotus  cyn- 

ipscicola,  IV,  125. 
New  England  butterflies,  I,  65. 
New  injurious  insects  of  a  year,  art.,  V,  16-19. 
New  Jereey  catalogue  of  insjcts.  III,  133. 
New  Soutli  Wales, economic  entomology  in,  111,133. 
New  York  State  entomologist,  reports  of,  rev.,  Ill, 

252;  IV,  3.'53;  VI,  283. 
New  Zealand  cu  koo  destroying  Icerya,  I,  92. 
triplet  nozzle,  I,  260. 
Institute,  transactions  of,  rev.,  V,  64. 
entomology,  man\ial  of,  ref.,  VI,  60. 
Newspaper  statement,  evolution  of  a,  IV,  225. 

entomology,  note  on,  V,  144. 
Nezara  hilaris,  puncturing  bean  biids,  II,  147. 
injuring  plants.  III,  403. 
carnivorous  and  herbivorous,  ni.,    IV,  158. 
feeding  on  cotton,  VII,  320. 
viridula,  injuring  potato  in  India,  II,  61. 
on  sweet  potato,  V^,  261. 
on  oranges  in  Florida,  V,  264. 
Nicobium  hirtum,  art.,  VII,  396-398. 
Nidularia,  runs  away  when  disturbed  during'  meta- 
morphosis, II,  30. 
Nirmus,  resemblance  of  ultimate  Platyiisyllus  larva 

to,  II,  201. 
Nitidula  bipustulata,  in  pantries,  VII,  207. 
Nitidulidje,  in  figs,  I,  253. 
Nitrate  of  soda,  profei-a'ilo  to  potasli  as  a  prut  cfion 

against  insect  attack,  ref.,  V,  217. 
Nitrogenous  food  and  reproductive  organs,  VII,  206. 
Nitzchia  pulicaria,  period  of  develo;ime:it,  KI,  116. 
Noctua  cupidissima,  on  grapj  in  California,  II,  50. 

fennica  as  an  army  worm,  VII,  415. 
Noctuid  larva,  prodaceoiis,  imported  from  .\ustralia, 
I,  297. 

larva;  found  on  snow,  IV,  336. 
on  sugar  cane,  IV,  386-.388. 
Noctuida;,  monograph  continued,  I,  18-20. 
jiajier  on,  IV,  155. 

from  Death  Valley,  notice,  V,  297;  descr.,  32& 
pasture-infesting,  remedies  against,  VI,  72. 
revision  of  bulletin  on,  VI,  271. 
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Nodonota    puiicticollis    (Oolaspis    tristis),   injuring 
roses,  III,  491. 

correct  name  for  "Colaspis tristis,"  VII,  419. 
tristis,  on  cotton,  VII,  247. 
Noel  nozzle,  description,  I,  248. 
Nola  sexmaculata,  description  of  larva,  III,  01. 
identical  with  trinotata.  III,  297. 
sorghiella,  on  rye,  III,  29. 
sp.,  parasitized  by  Limneria  nolro,  III,  157. 
Nolophana    nialana,   parasitized    by   Khogas  nolo- 

pUanse,  II,  352. 
Nomenclature  and  oviposition  of  bean  weevil,  art., 
V,  27-33. 
some  changes  in,  VII,  418. 
Nonagria  e.xitiosa,  parasites  of,  VI,  65. 

on  sugar  cane,  VI,  55. 
Nonswarming  device,  Langdon,  art.,  V,  230-235. 
Nops,  remarkable  spider  genus,  IV,  229. 
Norton,  Edward,  obituary,  VI,  379. 
Notaspissp.,  Barbados  su^ar  mites'.  III,  31. 
Note  and  record  keeping  for  the  economic  entomolo- 
gist, art.,  VI,  103-108;  rem.,  109. 
Notes  of  the  year  in  New  Jersey,  art.,  VII,  185-197. 

from  New  Mexico,  art.,  VII,  207-211. 
Nothrussp.,  enemy  of  gypsy  moth,  ref.,  IV,  354. 
Notodonta  concinna,  acid  secretion  of,  I,  143. 

sp.,  parasitized  by  Mesochorus  luteipes.  III,  156. 
ulmi,  parasitized  by  Glypta  simplicipcs,  111,403. 
Notdlophus  (Orgyia)    antiqua,   oviposition   of.    III, 
390. 

in  Massachusetts,  ref.,  V,  213. 
definita,  larva,  description  of,  III,  390. 

in  Massachusetts,  ref.,  V,  213. 
leucostigma,   parasite  of,   I,  161;  II,  281;  III, 
153,  402;  IV,  259. 
defoliating  apple  trees.  III,  338. 
oviposition  of.  III,  390. 
in  New  York  City  parks,  treatment  of,  IV, 

60;  VII,  135. 
new  enemy  of,  IV,  222. 
in  Massachusetts,  ref.,  V,  213. 
spraying  against,  VI,  184. 
cooperative  work  against,  VII,  267. 
nova.     (See  N.  antiqua.) 
pudibunda,  reference  to  article  on.  III,  36. 
sp.,  parasitized  by  Pimpla  orgyi.-v.  III,  402. 
sp.,  Tolenomus  californicus  bred  from  eggs  of, 
IV,  124. 
Notonecta  undulata,  devouring  aquatic  insects,  II, 

201. 
Notoxoides  transversa,  note  on,  ref.,  VI,  282. 
Notoxus  auchora,  eating  cherries,  VII,  200. 
bicolor,  in  cotton  blossoms,  VII,  247. 
calcaratus,  reported  injurious  to  fruit,  V,  197. 
Notropis,  insect  diet  of,  I,  159. 

Novius  cardinalis,  correct  name  for  Vedalia  cardi- 
nalis,  VII,  418. 
wightii,  name  proposed  for  variety  of  Vedalia 
cardinalis,  V,  142. 
Nun  moth,  injuries  by,  m..  Ill,  430. 
Nymphalid,  stridulation  of,  II,  12. 
Nymphalinie,  rev.  of  article  on,  V,  275. 
Nyslus  angustatus,  in  Wyoming,  IV,  140-141. 
on  Euphorbia,  III,  160. 
remedies  against.  III,  260. 
on  various  plants.  III,  355. 
destructor,  note  on.  III,  355. 


Nysius  tliynii,  ni.,  1 1 1,  .•!.56. 
vinitor,  note  on,  III,  355. 

0. 
Oak  bark  weevil,  misnamed,  IV,  130. 

caterpillars,  article  on,  review,  111,266. 
Oak-Iooper,  Vancouver  Island,  III,  359. 
Proctotrypid  parasite  of,  V,  126. 
parasitized  by  Pimpla  ellopinj  and  Teleno- 
mus  sp.,  V,  289. 
pruner,  abundance  in  Pennsylvania,  V,50. 
Oberea  bimaculata,  said  ti  girdle  twigs  of  peach  and 
cherry.  Ill,  298. 
blackberry  borer,  111,308. 
ocellata,  on  peach,  V,  18. 
schaumii  on  Populus  monilifera,  VII, 9. 
Obituaries : 

Andre,  Edmond,  III,  428. 
Atkinson,  E.T.,  in,  303. 
Aussorer,  Dr.  Anton,  II,  86. 
Ballard,  Mrs.  J.  P.,  VI,  379. 
Baly,J.S.,III,3. 
Buquet,  Lucien,  II,  332. 
Burgess,  Edward,  111,490. 
Burmeister,  H.,V,211. 
Crawford,  Frazer  S.,  111,354. 
Dcwitz,  Dr.  Hermann,  111,4. 
Dohrn,C.A.,V,211. 
Edwards,  Henry,  111,489. 
Elliot,  S.  Lowell,  1, 324. 
Frey,  Heinrich,  II,  332. 
Hagen,H.A.,VI,280. 
Haiidlirsch.Dr.  Adam,  111,3. 
Hoy,  P.  R.,V,286. 
Juelich,  Wilhelm,  VI,  280. 
Klee,  Waldemar  G.,  111,429. 
Maillot,  Eugene,  II,  196. 
Marseul,  Abbe  S.  A.  de,  111,3. 
Norton,  E.,  VI,  379. 
Poey,  Dr.  Felipe,  111,429. 
Quedenfeldt,  F.  0.  G.,  V,  211. 
Rathvon.Dr.  S.S.,III,428. 
Stainton,H.  T.,V,286. 
Thurber,  Dr.  Geo.,  111,4. 
Tyler,  E.R.,  111,430. 
Westwood,J.O.,A',  285. 
Ochrilidia  occipitalis,  in  New  Mexico,  VI,  31. 
Ochromyia,  infesting  human  beings,  ref.,  V,273. 
Ochthebius,  revision  of,  333. 
Ochthiphilidao,  habits  of,  A'l,  203. 
Ochthiplulinc'v,  relation  with  Lestophonus,  1,239. 

Lestophonns  placed  in,  II,  91. 
Ocneria  dispar,  importation  of,  II,  SO. 
in  New  England,  11,208. 
in  Europe,  Asia,  anil  Japan,  11,209,210. 
hymenoptemus  parasites  of,  II,  262. 
disappearance  of,  in  England,  IV,  138. 
enemies  of,  ref.,  IV,  354. 
(?),  Japanese  parasite  of,  II  I,  42  ;  IV,  227. 
=  Lygmantria  dispar,  V,  195. 
{See  also  Gypsy  moth.) 
japonica,  attempt  to   introduce  i)arasite8  of,V, 
54. 
correspondence  on,  V,  194, 195. 
distinct  from  0.  dispar,  V,  195. 
parasite  of,  VI,  3.35. 
Ocypterida',  parasitism  of,  VI,  203. 
Odonata,  notice  of  work  on  North  European,  II,  260. 
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Oilonata,  from  Mississippi  bottoms,  II,  294. 

early  stages,  II,  388. 
Odoiitota  californica,  mining  leaves  of  Ceanotlius  in- 
tegerrimus,  V,  2G9. 
dorsalis,  iu  W.  st  Virginia,  ref.,  Ill,  4:i5. 
nervosa,  in  West  Virginia,  ref.,  Ill,  4 ',5. 
Odynerida>,  synopsis  of  Chilean,  rev.,  A'T,  277. 
CMyncrus  couformis,  on  cotton,  VII,  21-2. 

fulvipes,  oil  cotton,  A'll,  242. 
(Ebalus  puguax,  feeding  ou  grass,  IV,  158. 
fficanthus  bipunctatus,  rare  iu  Illinois,  IV,  393. 
fasciatus,  on  cotton,  VII,  25. 

Autigaster  niirabilis  parasitic  ou,  A'll,  245. 
latipenuis,  insectivorous  habit  of,  II,  125, 130. 
sound  of,  II,  282. 

Cacus  cecanthi,  bred  from  eggs  of,  IV,  124. 
niveus,  injuring  raspberry,  1,319. 

insectivorous  food  habits  of,  II,  125,  130. 

ovipositioi  of,  II,  225. 

notes  on,  III,  345. 

Cacus  cecanthi  bred  from  eggs  of,  IV,  124. 

Baryconus  cecanthi  bred  from  eggs  of,  IV, 

124. 
eggs  mistaken  for  those  of  Ceresa  bubalus, 

VII,  10. 
on  cotton,  VII,  25. 
Oilcodoma  fervens,  stripping  trees,  I,  192. 
remedy  against,  IV,  328. 
niexican.a,  art.,  ref.,  V,  357. 
fficophora  coloradella  n.  sp.,  descr.,  I,  148. 
diraidiella  n.  sp.,  descr.,  I,  148. 
pseudospretella,  revision  of,  I,  149. 
temporatella,  damaging  \vli<!at  iu  Asia  Minor,  II, 

30. 
llioracella  n.  sp.,  descr.,  I,  147. 
fficopsiasp.,  parasitized  by  Meteorusoecopsidis,  III,  58. 
(Kdcmasia  coucinna,  parasitized  by  Linuieria  cedema- 
siw.  III,  157. 

parasitized  by  Liinneria,  IV,  207. 
Oidipoda  Carolina,  note  ou,  ref.,  II,  385. 
cinerasceus,  iu  Chile,  I,  155. 
musica,  in  Australia,  ref..  Ill,  353. 
obliterata  Stoll.,  not  Dis-sosteira  obliterata,  m., 

IV,  19. 
veuusta,  in  California,  I,  228. 
Oidocara  Btrangulata,  iu  California,  I,  228. 
(Kmo  gracilis,  on  Quercus  agrifolia,  V,  34. 
Olueis  macouuii,  breediug  of,  II,  45. 
(Enophila  v.-flavum,  iu  wine-bottle  corks,  I,  91. 
ffistrida;,  diseases  caused  by,  V,  3G. 

parasitism  of,  VI,  203,  204. 
OCstnis  bovis,  iu  Chile,  I,  155. 
equi^Gastropliilus  eijui. 
liueatus  =  Hypoderma  lineata,  IV,  302. 
ovis,  in  Chile,  I,  155. 

treated  by  Curtice,  III,  01. 
suppleiis=Hypoderma  lineata,  IV,  303. 
Oikoticus  abbottii,  damage  by,  VII,  270, 

huebneri,  in  New  South  Wales,  ref.,  IV,  89. 
townsendi,  in  New  Mexico,  VII,  210. 
Oil,  coal.     (St'c  Kerosene.) 
Oleander  scale,  Australia,  rrf.,  VI,  59. 
Oligia  versicolor,  parasitized  by   Limneria  oligire, 

III,  158. 
Oligonyx  gnimiuis,  work  on,  rev.,  II,  340. 
Bcudderi,  work  on,  rev.,  II,  340. 
uhleri,  work  on,  rev.,  II,  340. 


Oliogoiilius  pictus,  in  Weed's  catalogue,  II,  199. 
Oucideres  cingulata,  twig  girdler,  I,  217;  m.,  II,  264; 
III,  338;  IV,  204;  art.,  VII,  345-347. 
pustulatn,  on  Casuariua,  VI,  58. 
(incocuemis  n.  sp.,  art.,  1,  18-2(i. 
fasciatus  n.  sp.,  descr.,  I,  18. 
flagrantis  n.  sp.,  V,  330. 
iricolor  n.  B]i.,  descr.,  I,  19. 
simplex  n.  sp.,  descr.,  I,  20. 
tenuifascia  n.  sj).,  descr.,  I,  18. 
terminalis  n.  sp.,  descr.,  I,  19. 
Oncodes  jiallipes,  possibly  reared  from  spider,  II,  288. 
Oncognathus  binotatus,  new  enemy  to  timothy,  art., 

V,  90-92. 
Onconietopia  (Proconia)  undata,  on  weeping  trees  in 
Te.xas,  11,161. 

ou  cotton,  VII,  322. 

(See  also  Proconia  undata.) 
costalis,  feeding  on  cotton,  VII, 322. 
Oncophanes    melleus,    parasitic    on     micmlepidop- 

terous  (?)  larva  o:i  oak,  II,  351. 
Oncoptolophus  sordidus,  in   Mis.souri,V,  323. 
Oncoscelis  sulciventris,  in   New  South  AVales,  ref., 

V,  1. 
Onion  maggot,  gas  lime  against,  1,354. 

iu  Massivchusetts bulletin,  III,3(;5. 
iu  Sweden,  rev.,  IV,  2. 
in  England,  m.,  V,  296. 
in  New  Jci-sey,  VI,  1.  0. 
kainit  against,  VII,  196. 
Thrips,  iu  Colorado,  ref.,  VI, 4. 
injuring  onions,  VII,  393. 
Oniscus,  damaging  plants,  111,09;  IV,  401. 

niurarius,  in  wine-bottle  corks,  1, 92. 
Ontario  Entom.  Soc,  24th  aun.  rept.,  rev.,  VI,  212. 
Onthophagus  hecate,  supposed  to  have  been  passed 
by  a  boy,  1, 191. 
pennsylvanicus,  supposed  to  have  been  pas,-:ed  by 

a  boy,  1,191. 
polyphemi,  in  gopher  holes,  VI,  305. 
n.sp.,  descr.,  VI,  311. 
Onj-chomys  sp.,  eating  Archippus  butterfly,  A',  270. 
Oiinopid  spider,  characters  of,  rem.,  \1, 282. 
Oospora  scabies,  caused  by  Epidapus  scabies,  A'l,  349. 
Opatrum  intermedium,  injuring  tobacco,  1, 167. 
Opholosia  crawfordi  n.  gen.  and  sp.,  descr.,  11,249. 
described  by  Tryou  but  not  named,  11,266. 
bred  from  Icerya,  11,321;  A',  207. 
Opheltesglauropterus,  panisiteof  Cimbexamericana, 

111,155,177,276;  V,5. 
Ophideres  fullonica,  injuring  oi-auges,  ref.,  A'I,334. 
Ophiderma,  food  habits  of  8i)ecies,  A',  93. 
Ophiou,  an  external  parasite,  1, 171. 
arctia',  hosts  of.  Ill,  155. 
biliueatus,  hosts  of.  III,  155. 
feeding  habits  of  larva>.  III,  276. 
glabratuni,  parasitic  on  Hyphautria  cuiica,  III, 

155. 
luteus,  in  Chile,  1, 155. 
macrurum,  hydrocyanic  acid  gas  on,  1,286. 

hosts  of,  11,383;  111,154. 
purgatum,  hosts  of,  11,382  ;  111,155. 
sp.,  parasitic  on  Nematus,  lA',  179. 
vulnerator,  parasite  of  Depressaria,  1,98. 
Ophryastes  sp.,said  to  injure  fruit  trees,  lA',  206. 
Opius  antliomyi;v,  parasitic  on  anthomyiid.  III,  59. 
floridanus,  parasitic  on  leaf-miuer,  111,59. 
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Opius  fi)veoliitu8,  parasitic  on  leaf  iiiiner,  111,50. 
mellipes,    parasitic   on    Lophoderus   iucertaua, 
111,59. 
Orange  aleyrodes,  article  on,  V,  219-220. 
aphis,  resin  and  soda  against,  1, 2:50. 
butterfly,  in. Africa,  11,2. 
Chiduaspis,  from  Trinidad,  m.,  IV,  214. 
in  Florida,  IV,  274. 

Blastoliasis  a  remedy  againsr,  IV,  200. 
abundant  in  Louisiana,  V,282  ;  VI,  2. 
in  Tonga,  ref.,  VI, 57. 

{See  also  Chionaspis  citri. ) 
dog,  injuring  orange  in  Florida.  11,2. 
fruit  fly,  damage  in  Africa,  11,2. 

in  Malta,  corr.,  V,  264;  VI,  341. 
worm,  letter  on,  ref.,  V,  272. 

=  Ceratitis  citriperda,  V,  272. 
nicalj-.w-ing,  ref.,  VI,  2. 

scale,  round,  resin  and  soda  wash  against,  I,  230. 
in  Florida  bulletin,  ref.,  Ill,  25lj. 
in  Syria,  III,  417. 
Orange-- triped  oak  worm,  in  Michigan,  II,  42. 
Orcharil  caterpillars,  in  England,  m.,  Ill,  3n:i,  366; 
V,  2>.ti;. 

Paris  green  against,  in  England,  IV,  36, 37. 
Orchelimuni  arboreum,  not  descrilied,  IV,  393. 
fasciatuni,  on  cotton,  VII,  2fi. 
glabcrrimum,  affecting  corn,  HI,  ICO. 

on  cotton,  VII,  26. 
gossypii,  on  cotton,  VII,  26. 
longicau.la  Walsh  MS.  =  gossypii  Scud., VII,26. 
ovipositing  in  pith  of  twigs,  II,  224. 
vulgare,  affecting  corn,  III,  160. 
embryology  of,  ref.,  V,  352. 
Orchesia  castanea,  hosts  of,  II,  350;  III,  57,  58;  m., 

V,  249. 
Orchid  isosoma,  remedy  against,  I,  121. 

in  American  greenhouses,  II,  25 1. 
Orcus  iiustralasia;,  importation  of,  IV,  164,  2S9. 
in  confinement,  V,  42,  43. 
attempted  colonization  of,  V,  251. 
increase  of,  ref.,  VI,  5. 
in  California,  status  of,  VI,  27. 
chalybeus,  importation  of,  m.,  IV,  1G4,  289. 
an  enemy  of  red  scale,  V,  41. 
description  of  early  stages  of,  V,  42,  43. 
increase  of,  ref.,  VI,  5. 
in  California,  status  of,  VI^  24-26,  27. 
attempted  colonization  of,  V,  251. 
not  devouring  PoIIinia  costse,  m.,  VII,  50. 
spp.,  imported  to  America,  mm.,  V,  71. 
Ordgarius  coruigerus,  protective  mimicry  of,  VI,  38, 

30. 
Oregon   wash,  e.\periments  against  Saji  Jose  scale, 

VII,  294,  373. 
Orgyia  antiqua,  etc.     {See  Notolophus.) 
Oriental  cockroach,  account  of,  II,  2ri7. 
(See  alw  Periplaneta  oiientalis.) 
insects,  catalogues  of,  I,  328. 
Ormenis  pruiuosa,  on  "California  hedge  plant,"  IV, 
142. 
white,  on  cotton,  VII,  :i22. 
Ornithodorus  americanus,  in  Florida  gopher  holes, 

VI,  306. 
Ornithoptera  crtesus,  first  captured  by  Wallace,  II, 

14. 
Ornix  gerainatella,  parasitized  by  Apantelos  oruige- 
ris.  III,  16. 


Orui.\  geminatella,  ,>n  apple  in  Illinois,  noto,VI,375. 
Ortalid,  injuring  growing  cereals,  art.,  VII,  3.52-354. 
Orthesiaon  Coleus,  III,  124. 

insignis,  as  a  garden  i>est,  art.,  V.  89. 
food  plants  of,  V,  121,  160,  247. 
in  Trinidad,  VI,  196. 
occidentalis  n.  sp  ,  in  ants'  nest,  IV,  158. 
praslongata,  found  in  Jamaica,  IV,  334. 
Ortholophus  variabilis  u.  gen.,  position  of,  I,  195. 
Orthoneura,  larval  habits  of,  I,  5. 
Orthopelma  americanum,  bred  from  Rhodites  galls, 
III,  154. 
bedelliiv,  parasitic   on  Bedellia  somnulentella, 

III,  154. 
californicum,  bred  from  rose  gall.  III,  154. 
diastrophi,  bred  from  galls  of  Rhodites  radicum, 

V,  343. 
luteolator,  in  galls  of  Diastrophus  turgidus  and 

Rhodites  rosa;,  V,  343. 
minutum,   bred    from    Rhodites    erythrogaster 

gall.  III,  154. 
occidentalis,  bred  from  Rhodites  galls,  II,  281. 

bred  from  Rhodites  similis  gall.  III,  154. 
rosrecola,  bred  from  Rhodites  ignotx  gall,  III, 
151. 
Orthoptera,  eggs  ribbed,  II,  15. 
injuring  vine,  III,  S3, 
self-mutilation  in,  IV,  349. 
crops  of,  ref.,  V,  217. 
mouth-parts  of,  ref.,  V,  217. 
affecting  grasses,  treatment  of,  YI,  75. 
of  Galapagos  Islands,  rev.,  VI,  280. 
Orthorrhinns  cylindrirostris,  in  Australia,  III,  434. 
Ortyx  californica,  in  Chile,  I,  153. 
Orya  barbarica,  luminous,  III,  173. 
Osage  orange  pyralid,  art.,  V,  15  i-158. 
Oscinid,  reared  from  Mnhlenbergia,  V,  132. 
Oscinida;,  Lestophonus  doubtfully  placed  in,  I.  21. 

328. 
Oscinis  sp.,  paper  on,  ref.,  IV,  263. 

parasitized  by  Rhyssalus  oscinidis,  II,  351. 
parasitized  by  Apliereta  oscinidis.  III,  59. 
injuring  tea  plant,  II,  330. 
variabilis,  infesting  grains,  III,  82,  247. 
(?),  in  Kentucky  bulletin.  III,  311. 
in  Fletcher's  report.  III,  3.59. 
in  Minnesota,  rev.,  V,  216. 
Osmia  leucomelsena,  Stelis  minuta  parasitic  on,   A', 

208. 
Ostoma  pusillum,  at  World's  Fair,  VI,  219,  223. 
Otacustes  atriceps  n.  sp.,  descr.,  VII,  244. 

chrysopa;  n.  sp.,  descr.,  VII,  243. 
Otidocephalus,  synopsis  of,  ref.,  V,  279. 
Otiorhyncliid,  accidental  oc(iurrence  of,  VI,  221. 
Otiorhynchida;,  food  habits  of,  III,  37. 
Otiorhynchus  cribricollis,  injuring  the  olive,  II,  336. 
ovatus,  food  habits  of.  III,  37;  V,  46,  47. 
on  mnskmelon.  A",  99. 
in  grass  sod,  VI,  186. 
sukatus,  food  habits  of,  III,  37. 
hothouse  pe.st,  lA',  222. 
in  Canada,  ref.,  VI,  284. 
Ovate  chalcis,  on  cotton,  A'll,  245. 
"Overflow  bug"   or  "Grease  bug,"  in   California,' 

V,  312. 
Ovipositor  of  Hymenoptera,  remarks  on,  IIJ,  432. 
Owl,  burned,  Olfersia  sp.  on,  IV,  398. 
0.\  bot-fly,  Texas  heel-fly  allied  to,  I,  319.  . 
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Ox  bot-fly,  damage  investigated,  T,  .183. 
iniiir.v  )>}•,  II,  156. 

lile-liistory  and  remedit's against,  II,  172-177. 
in  Bruner's  report,  II,  258. 
in  Bliss  Ormerod's  report  1880,  ref.,  II,  337. 
in  New  York  report,  ref.,  Ill,  252. 
more  injurious  than  buffalo  gnat,  m.,  Ill, 

453. 
rev.  of  art.  on,  IV,  233. 
in  the  United  States,  art.,  IV,  302-317. 
warble.     {See  Ox  bot-fly.) 
Oxycarenus,  injuring  cotton  in  Egypt,  III,  41. 

hyalinipennis,  injuring  cotton,  III,  C8. 
Oxyopes  scalaris,  destroying  Nemoriea,  III,  112. 
viridans,  Aletia  enemy,  I,  21G. 
on  cotton,  VII,  241. 
Oxyporus  5-punctatus,  ref.,  VI,  379. 
Oxytelus  insignitus,  in  rose-buds,  m.,  Ill,  294. 
Oyster-shell  bark-louse  in  Australia,  I,  359;  IV,  89. 
spraying  against.  III,  4. 
enemy  of,  notes  on,  V,  362. 
(See  also  Bark-louse.) 


Packard's  Forest-tree  Insects,  additions  of  Coleoptera, 

I,  343. 
Pachybrachys  atomarius,  on  mesquite,  V,  39. 
Pachycrepis,  identical  with  Coryna,  m.,  IV,  196. 
Pachylobiiis  picivorus,  syn.  note  on,  IV,  132. 
Pachymerus  sp..  parasitic  on  Eurycreon  rantalis,  III, 

156. 
calcitrator,  parasite  of  Cephas,  II,  286. 
Pachyneuron,  habits  of,  ref..  Ill,  178,  218. 

micans  n.  sp.,  reared  from  Siphonophora  avena', 

II,  24G,  247. 

sp.,  reared  from  Scymnus  flavifrons,  V,  207. 
Pachypsylla,  spring  forms  darker,  V,  227. 
Pachyrrhina,  larva;  destroying  wheat,  III,  14. 
Pachyscelus  lajvigatus,  mining  Desmodium,II,  78. 
Pachytylus  australis,  ref..  Ill,  419. 

migratorioides  var.  capito,  as  food.  III,  66. 

migratorius,  in  Egypt,  IV,  286. 
Pjedisca,  reared  on  salsify,  II,  255. 

n.  sp.,  parasitized  by  Rhogas  terminalis,  II,  351. 
parasitized  by  Angitia  p.-edisca'.  III,  156. 

Bcudderiana,  parasites  of.  III,  59,  156,  461,  463. 

sp.,   parasitized    by  Microdus  melanocephalus, 

III,  18. 

sp.,  parasitized  by  Macrocentrus  pectoralis,  III, 

59. 
sp.,  parasitized  by  Glypta  macra,  III,  463. 
strenuana,  parasitized  by  Microdus  simillimus, 
III,  18. 
Paleacrita  vernata,  destroyed  by  Parus  atricapillus, 
I,  15. 

parasitized  by  Apanteles  paleacritas,  III,  16. 
impaof,  m.,  Ill,  249. 
Palc-brindled  beauty,  in  England,  I,  151. 
Palembus  nov.  gen.,  ref.,  IV,  3.50. 

ocularis,  distribution  of,  VII,  332. 
Palloptcrasuperba,  taken  in  the  District,  II,  162. 
Palm  weevil,  notes  on,  IV,  136-137. 

trapping  and  destroying,  V,  357. 
in  British  Honduras,  notes  on,  V,  357. 
in  Trinidad,  VI,  198. 
Palma  christi  i-s.  mosquitoes,  V,  359. 
Palmetto  weevil,  in  date  palm,  I,  14. 


Palorusdepre86U8  =  P.  melinus,  VII,  331. 
molinus,  at  World's  Fair,  VI,  220. 
economic  importance  of,  VI,  223. 
distribution  of,  VII,  331. 
Palthis  asopialis,  on  dead  leaves,  IV,  111. 
Panchlora  nivea,  in  Massjichusetts,  III,  444. 
suriuamensis,  in  New  Orleans,  V,  201. 

evidently  naturalized  in  this  country,  V,  208. 
viridis,  viviparous,  III,  350,  443. 
art.,  IV,  119-120;  ref.,  162. 
Pandeletejus  cinereue,  on  mesquite,  V,  40. 

hilaris,  ref.,  V,  338. 
Paniscus  an  external  jwrasite,  I,  171. 
Panorpa  sp.,  preying  upon  cotton  worm.  III,  300. 
Panorpidie,  mouth-parts  of,  V,  162. 
Paonias  excaicatus,  taken  by  electric  lamps,  III,  323. 

myops,  taken  by  electric  lamps.  III,  323. 
Paper-making  wasps,  on  cotton,  VII,  241. 
Papilio  ajax,  parasites  of,  I,  161. 

parasitized  by  PInipla  annulipes.  III,  461. 
asterias,  panisitcs  of,  I,  161. 

parasitized  by  Trogus  exesorius.  III,  1.52. 
larva>  on  celery,  ref.,  VI,  211. 
cresphonti'S.  injuring  orange  in  Florida,  II,  2. 

larvie  not  social.  III,  32. 
demoleus,  in  Africa,  II,  2. 

erectheus  larva,  damaging  oranges,  ref.,  VI,  334. 
erilhonius,  affecting  orange  in  India,  II,  264. 
feronia,  use  of  legs  in  running  and  stridulation, 

II,  12. 

machaon  (?),  in  Japan,  V,  194. 
marcellus,  parasites  of,  I,  161. 
oxynius,  larva;  of,  social.  III,  32. 
troilus,  parasite  of,  I,  161. 

parasitized  by  Pimpla  notanda.  III,  462. 

abundant  in  November,  V,  207. 
turnus,  parasite  of,  I,  161. 

dimorphism  in.  III,  35. 

parasitized  by  Trogus  exesorius.  III,  152. 

damaging  forest  trees.  III,  338. 

Trichogranima  parasite  of,  V,  126. 

on  camjihor  tree,  VI,  40. 

abnormal,  art.,  VII,  44-47. 
zolicaon,  jiarasite  of,  III,  412. 
Paracosmus  insolens  n.  sp.,  IV,  158. 
Paragus,  larval  habits  of,  I,  5. 
Parasii  lepida,  injuring  tea  plant,  II,  330. 
Parasia,  hind  wing  figured  by  Staiuton,  I,  82. 
Parasites,  value  of,  art.,  VI,  130-141,  142-140. 
animal,  transmissible  to  man,  rev.,  V,  273. 

methods  of  attacking,  art.,  VI,  163. 

kerosene  against,  VI,  270. 

Australian,  rev.,  VI,  279. 
dipterous,  useful  and  injurious  families,  VI,  204. 

in  economic  entomology,  VI,  201. 
hymenopterous,  of  Lepidoptera,  lists  of,  II,  348; 

III,  15,  57,  151,  259,  410,  411,  400. 
introduction  of.  Ill,  189. 

of  scales,  breeding  and   mounting  of.  III, 

218,  219. 
host  relations  of,  art..  Ill,  277;  IV,  4S-49. 
in  National  Museum,  art.,  IV,  122. 
of  spiders,  rem.,  IV,  292. 
of  Coleoptera,  art.,  V,  247-251. 
of  gall  insects,  notes  on,  V,  343. 
of  red  scale,  art.,  VI,  227. 
of  spider  eggs,  letter,  VI,  '268. 
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Parasites,  hymenopterous,  of  scale  insects,  two,  art., 
VII,  5-8. 

(See  also  Hymenoptera.) 
pelican,  V,  284. 
rove  beetles,  art.,  111,318. 
Parasitism,  discussion  of,  ref.,  V,287. 
case  of  spurious,  ref.,  V,  288. 
effective,  rarity  of,  \I,  143. 
inelfective.  Instances  of,  \1, 144. 
insects  subject  to,  VI,  330. 
in  Diptera  and  Neuroptera,  ref.,  VI,  331. 
of   silkworm   eggs,   effect    of  low    temperature 
upon,  VI,  335. 
Paratettix  mexicanus,  in  New  Mexico,  VI,  31. 

toltecus,  in  New  Mexico,  VI,  31. 
Pardosa  albomaculata,   seizing    butterflies    on  the 
wing,  mm.,  111,492. 
sp.,  migrating  in  midwinter,  111,469. 
Parectopa  robiniella,  not  a  synonym,  11,53. 
Parexorista  sp.,  breeding  in  acorn  Carpocapsa,  V,  136. 
Paria  aterrima  and  P.  6-notata  =  Typophorus  can- 
ellus,  VII,  419. 
(Typophorus)  canella,  syn.  note,  IV,  132. 
Paris  green,  danger  of  use  of,  1, 142. 

against  webworm,!,  354  ;  V,  322. 

adulteration  of.  III,  122. 

methods  of  using,  against  cutworms.  III, 

248. 
against  codling  moth.  Ill,  272, 435  ;  V,73. 
in  New  Jersey  bulletin,  111,361. 
recommended  against  gypsy  moth.  Ill,  365. 
in  England,  111,363,366,400;  IV,36,37. 
against  cabbage  worms,  111,483. 
experiments  with,  refs.,  IV,  2,  354. 
methods  of   applying  against  cotton  worm, 

IV,  14,  35. 

historic  notes  on,  art.,  IV,  62. 
effect  on  honey  bee,  IV,  282. 
injury  to  foliage  by,  IV,  284. 
against  orchard  caterpillars,  ref.,  IV,  295. 
as  an  insecticide,  ref.,  IV,  296;  VI,  117. 
analyses  of  fruit  sprayed  with,  V,l,4. 
for  potato  beetle,  first  use  of,  V,  44. 
growers  reticent  as  to  use  of,  on  cabbage, 

V,  94. 

combined  with  Bordeaux  mixture,  V,  214. 
recommended  against  red  turnip  beetle,  V, 

289. 
best  remedy  against  bud  moth,  V,  293. 
not  recommended  against  celery  insects,  VI, 

211. 
notes  on,  art.,  VII,  408-411. 
Parlatoria,  Blastobasis  a  remedy  against,  IV,  290. 
pergandei,  danger  of  spread  of,  11,341. 
in  Florida,  11,368. 
in  California,  111,23,182. 
var.  crotonis,  in  Jamaica,  IV,  334. 
introduction  of,  V,  282. 
proteus,  introduction  of,  V,  282. 

on  apple,  ref.,  VI,  57. 
sp.,  from  Sandwich  Islands,  mm.,  IV,  218. 
on  Acalypha,  in  Jamaica,  IV,  334. 
on  Antliurium  lanceolatum,  V,  159. 
zizyphi,  on  date  palm,  III,  442. 
Paromalus  sp.,  attacking  powdered  poke  root,  VII,  32. 
Paroquets  destroying  Irerya  in  New  Zealand,  I,  92. 
Parorgyia,  on  cranberry,  II,  374. 


Parsnip  web-worm,  art.,  I,  94-98. 

article  on,  V,  106-109. 
Parthenogenesis  among  spiders,  rev.,  VI,  42. 
Parus  atricapillus  va.  cankerworms,  I,  15. 
Passalus  cornutus,  for  earache.  III,  405. 
Pasteur  Institute,  entomological  dei)artment  of,  VII, 

266. 
Pastor  rosous,  advocated  introduction  of,  as  a  means 

of  subduing  locusts.  III,  345. 
Patent  OflRco  and  Government  work,  abs.  art.,  IV,  46. 
Patent  on  hydrocyanic  acid  gas  process  invalid,  art., 

VII,  257-258. 
Pea  weevil,  heat  as  a  remedy,  II,  92. 
mm.,  II,  337;  1II,2.'>2,  256. 
in  Canada,  ref..  Ill,  359;  V,  1. 
in  Ma-ssachusetts  bulletin.  III,  365. 
remedies  against,  art.,  IV,  90,  298. 
art.,  IV,  297. 
in  Colorado,  ref.,  IV,  355. 
first  larval  stage,  art.,  IV,  392;  V,  204. 
compared  witli  bean  weevil,  X,  86. 
leaf-eating,  in  England,  m.,  V,  296. 
said  to  be  absent  from  Sturgeon  Bay,  Wis- 
consin, VI,  38. 
at  World's  Fair,  VI,  220,  ref.,  2. 
(See  alto  Weevil. ) 
Peach  attacked  by  Heliothis  armiger  in  Cape  Colony, 
V,  295. 
borer  (tree),  in  Michigan,  II,  42. 
enemies  of,  II,  83. 

boiling  water  against,  II,  378;  III,  79. 
in  Oregon  bulletin,  ref.,  Ill,  256. 
in  California,  III,  392. 

remedies  against.  III,  421.  • 

in  Mississippi,  ref.,  IV,  90. 
in  New  Mexico,  ref.,  IV,  92. 
irrigation  against,  V,  79. 
scale,  ni-w,  art.,  VI,  287. 
maggot  fly,  in  South  Africa,  VI,  51. 
pe.^t,  in  Bermuda,  art..  Ill,  5. 
shield  scale,  in  New  Mexico,  VII,  209. 
twig  borer,  and  its  parasite,  I,  196. 
in  Washington,  note,  VI,  373. 
under-wiug  of  the  Cape= Heliothis  armiger,  ref., 

V,  295. 
worm,  Japanese,  damage  by,  I,  55;  II,  64;  IV, 
341. 
Pear-blight  beetle,  notes  on.  III,  468. 
ill  Tasmania,  ref.,  V,  216. 
Diplosis,  in  England,  I,  120. 
leaf-blister  mite,  ref..  Ill,  308;  V,  62. 
in  Canada,  ref.,  V,  1. 
in  New  Jersey,  A'll,  186. 
in  Idaho,  VII,  202. 
on  tlie  Pacific  Coiust,  VII,  278. 
{SeealsD  Mite.) 
midge,  in  England,  II,  55;  VII,  274. 

in  New  York  State,  IV,  161;  VI,  283. 

in  New  Jirsey,  ref.,  IV,  358;  V,  94;  VI,  192; 

VII,  187. 
spraying  recommended  against,  VI,  183. 
slug,  mm.,  II,  .340. 

in  Oregon  bulletin,  ref..  Ill,  256. 
in  Tasmania,  III,  180;  V,  216. 
in  Australia,  ref.,  IV,  2. 
leaf-eating,  in  England,  m..  V,  296. 
tree  blister  beetle,  in  Ohio,  VII,  204. 
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Pear  tree  Psylla,  art.,  V,  226-230. 

in  New  York,  ref.,  VI,  283. 
ill  Miirylaiul,  art.,  VII,  175-185. 
=  Psylla  i)yncula. 
Peiliacua  depressus,  in  chick-peas,  VI,  218. 
Pcdiculi,  bulletin  on,  notice  of.  III,  3G7. 

in  Dr.  Bos'  work,  ref.,  IV,  149. 
Pediculidre,    origin  and  development  of    parasitic 

habit  in,  art.,  IV,  187-191. 
Podinus  femoralis.  Injuring  tobacco,  I,  167. 
Pegdlochus  bucculatricis,  parasitic  on   Uucoulatrix 

sp..  Ill,  164. 
Pegoniyia  vicina,  mining  leaves  of  beets,  VII,  379. 
Pelidnota  punctata,  in  Mississippi,  ni..  Ill,  338. 
Pelopjeus  ceuientarius,  Melittobia  reared  from  cells 
of,  m.,  IV,  162,  229. 

on  cotton,  VII,  241. 
Penipelia  fa'cella,  referred  to  Laodaniia,  III,  32. 

hanimoudi  on  apple,  note,  VI,  375. 
Pemphigus,  injuring  cinchona  in  India,  II,  61. 
attonuatus,  notes  on,  V,  237. 
populi-monilis,  in  Wyoming,  ref.,  IV,  90. 
rhois,  tannin  in  gall  of,  V,  145. 
sp.,  in  gall-nut,  VI,  222. 
spp.,  eaten  by  Lepidopterun,  ref..  Ill,  482. 
Pennsylvania  fire-fly,  in  cotton  blossoms,  VII,  247. 
Pentaria  trifasciata,  living  on  Chermes,  V,  135. 
Pentarthrinus,  synopsis  of,  ref.,  V,  279. 
Peutastomum,  origin  and  development  in,  IV,  183. 
Pentilia  misella,  attacking  Aspidiotus  perniciosus, 
VI,  252,  367. 

attempt  to  introduce  in  California,  VII,  163. 
,         ovalis,  feeding  on  cotton  Aleyr,odcs,  VII,  247. 
Pepsis  formosa,  killing  tarantula  in  Texis,  II,  149. 
Perch,  insect  diet  of,  I,  160. 

Peridroma  demutabilis  n.  sp.,  description  of,  V,  328. 
Perilitus,  parasite  of  Hippodaniia  (Megilla)  macu- 
lata.  III,  20,  113,  492. 
americanus  n,  sp.,  descr.,  I,  338. 
gastrophysre,    parasitic    on    Gastrophysa    (Gas- 

troidea)  cyanea.  III,  57. 
sp.,  bred  from  Eleodes  suturalis.  III,  492. 
terminatus,  reared  from  Coccinella,  I,  103,  338. 
Perimegatoma  cylindricum    var.   angulare,   Icerya 
enemy,  I,  130. 
variegatum,  found  only  in  California,  III,  34. 
proposed  introduction  in  Eastern  States,  IV, 
346. 
Periodical  cicada,  after  effect  of  oviposition,  I,  15. 
broods  V  and  X,  I,  31. 
brood  VIII,  I,  298,  324,  388. 
early  note  on,  I,  313. 
brood  XXII,  in  Michigan,  II,  43. 
1675  appearance  of,  II,  161. 
old  broods  of,  IV,  141. 
appearances  of,  art.,  V,  298;  note,  VI,  347. 
{See  also  Cicada  septendecim.) 
Periodicity  in  insect  attacks,  nole,  VI,  41. 
Peripatus,  rediscovei-y  of,  V,  140. 

Periplaneta  (Blatta)  americana,    in    Treasury,  1,08, 
70, 191. 

accountof,  II,  266. 
in  Australia,  VI,  43. 
at  World's  Fair,  VI,  222. 
australasia',    injuring    gr«-i>Mho;;sf    plants,  HI, 


407. 
(Phyllodromia)  gerniaii 


unit  of. 
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Periplaneta  orientalis,  descr.  ref.,  11,30. 
rs.  anis,  11,231. 
accountof,  11,207. 
in  Australia,  VI,  43. 
(?),  in  New  Mexico,  VII,  209. 
Perisemus  prolongatus,  bred  from  Crambuscaligino- 

sellus,  m.,  IV,  122. 
Peritrechus  l,uniger,  Icerya  enemy,  1, 130. 
Peritropius  n.gen.,  ref.,  111,356. 

saldseformis,  type  of  genus,  ref.,  111,356. 
Pernicious  scale.     (See  Scale,  San  Jose.) 
Perophora  melsheimeri,  in  Minne.sota.,  ref.,  111,256. 
Perperussp.,  bud  curculio  of  Tasmania,  ref.,  V,  216. 
Persimmon  root  borer,  note  on,  VI,  327. 
Petrobia  lapidum,  massing  in  Europe,  1, 278. 
Petroleum  is.  quassia  against  bop  louse,  IV,  84, 346. 
Pezolochus,  bred  species.  III,  154. 
Pezomachus,  parasite  of  Cheimatobia,  III,  77. 
Jiortensis,  hyper-parasite  of  Ocneria,  11,210.- 
minimus,  parasitic  on  Leucania  unipuncta,  III, 
154. 
Pezofettix,  in  Black  Hills,  1,00. 

chenopodii  n.sp.,  descr.,  VII, 41. 
enigma,  in  Idaho,  111,140. 
sp.,  on  Chenopodiacea;  in  Colorado,  VI,  33. 
Phaxlon  betula-,  in  England,  m..  A',  206. 

cochlearia-,  in  England,  V,  278. 
Phicdrotoma,  bred  species,  111,59. 

sauguinea,  parasitic  on  Trypeta  electa,  V,  135. 
parasitic  on  Trypeta  sp.,III,  59. 
Phasism,  in  insects,  V,  61. 
Pha>nopria  hiematobia,  bred  from  H.tmatobia  ser- 

rata,  IV,  126. 
Pha>ogenes  ater,  reared  from  JEj^erhi,  11,83. 
hosts  of.  III,  152. 
discus,  bred  from  Plutella,  11,382. 
exiguus,    parasitic   on    Lophoderus   velutinana, 

III,  152. 
gelechia?,  parasitic    on  Gelechia  galla'-solidagi- 

nis,  111,152. 
homitiloides,    parasitic     on    sawlly    on    Betula 

nigra,  111,152. 
sp.,  parasitic  on  sawfly  on  birch.  III,  152. 
vincibilis,  parasitic  on  pyralid  on  thistle,  III,  152. 
Phakollura  hyalinitalis,  parasite  of,  1, 161. 
in  cantaloupes,  II,  376. 
destructiveness  of.  III,  337. 
parasitized  by  Pimpla  conipiisitur,  111,462. 
Phalacrus  politus,  on  cotton,  A'll,  246. 
PbalaMia  saccharalis  =  Diatraja  Siiccharalis,  IV,  95. 
Phalanchium,  not  poisonous,  1, 347. 
Phalangiida',  paper  on,  ref.,  IV,  229  ;  rev.,  VI,  272. 
Phalangiina;  of  Illinois,  notice  of  catalogue,  II,  199. 
Plialangium  dorsatuni,  =  P.  vittatum,  V,  284. 

vittatum,  habits  of,  rev.,  V,  284. 
Phalangopsis  cupidicola,  idi-ntified,  111,406. 
Phaneroptcra  curvicauda,   ovipositing   in   ed'^va  of 

leaves,  II,  224. 
Phanerotoma  tibialis,  a  probable  parasite  of  Ajitho- 
nomus  nigrinus,  VII, 352. 

parasitic  on  Grapholitha  caryana,  II,  3.V2. 
Phauiida',  jiarasitism  of,  VI,  2U3. 
Phanurus  ovivorus,  bred  from  heteroptorous  eggs, 

IV,  123. 
Pharaxonotha  kii-schi,  in  corn  meal  fmrn  Rlexico, 

etc.,  VII,  327. 
I'hasiida;,  parasitism  of,  VI,  203. 
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Pha<mati(Jii>,  rearing  of,  VI,  P8. 

Pha!-micl«>,  enibi-yulug  lal  ubsfivations  on,  II,  223. 

ovipositiou  of,  II,  221. 
Phasmomantis  grandi.s,  work  on,  ref.,  II,  340. 
Pbemonoe  5-candata,  romcdies  ajjainst,  IV,  3.32. 
boring  in  iiorsimnioii,  IV,  332;  VI,  327. 
PhtMiacobius,  insect  diet  of,  I,  1.08,  159. 
Phengodes,  Ilght-iirodiicing,  111,320. 

laticollis,  luniform  female,  m.,  IV,  162. 
Pliidippus  orpifex,    Sarcopbaga  n.   sp.    feeding   on 
eggs  of,  V,  24. 

parasite  of,  VI,  260. 
Phigalia  pilosaria,  in  England,  I,  151. 
Phihimpehi.s  pandorns  of,  III,  153. 

vitii ,  in  Obio,  I,  319. 
Philoutbus  goi)beri,    in  Florida   gopber  boles,   VI, 
303,  304. 

n.  sp.,descr.,  VI,  308. 
longicornis,  ref.,  VI,  307. 

probable  enemy  of  potato  scab  gnat,  VII, 
147. 
nigritulus,  probable  enemy  of  jiotato  scab  gnat, 

VII,  147. 
varians,  related  to  P.  gopheri,  VI,  308. 
Philopteridcs,  affinities  of,  IV,  190,  191. 
Phlegetlioutius  Carolina,  parasitized  by  Mesochorua 

aprilinus.  III,  156. 
Pblepsius  excultns,  on  cotton,  VII,  323. 

irroratiis,  in  grass,  ni.,  IV,  107. 
Phlceodes  diabolicus,  babits  of,  IV,  262;  V,35. 
Pliloeophagus,  food  babita  of,  1, 198. 
Phloeosinus  cristatus,  injuring  cypress  bedges,  V,  262. 
dentatus,  parasitized  by  Spathins  abdominalLs, 
II,  350. 

{See  also  Bark-borer,  juniper.) 
graniger,   parasitized    by   Siiatbiiis  canadensis, 
IV,  258. 
Phloeothrips,  abundant  in  wbeat,  ni.,  Ill,  4.53. 

arniata,  on  Anthemis  and  Cbrysantbenium,   I, 
140. 

on  Compositaj  and  grasses,  I,  141. 
carya>,  in  hickory  galls,  I,  138,  141. 
mall,  on  cotton,  VII,  27. 
nigra,  on  clover  in  Iowa,  V,  113. 
sp,,  on  mullein,  1, 141. 
sp. ,  enemy  of  gypsy  moth,  ref.,  IV,  354. 
Phlteotribus  frontalis,  Euphorus  pbloeotribi  reared 
from,  V,  249. 

in  forestry  building,  VI,  227;  ref.,  379.  . 
limiuaris,  on  peach,  111,452. 

var.,  in  Kew  Mexico,  VII,  210. 
Pblyctii'nia  ferrugalis,  on  celery,  ref.,  VI,  2U. 
rholcus,  bite  of,  1, 282. 
e.shibited,III,357. 
Pholisora  Catullus,  parasitized  by  Apanteles  pholiso- 
Tve,  III,  16. 
bayhurstii,  larva,  description  of.  III,  389. 
pupa,  description  of,  111,300. 
Phonograph,  wax  for  cylinders,  I,  93. 
Phora  aletiw,  bred  from  decomposing  animal  and 
vegetable  matter,  VII,  326. 
on  cotton,  VII,  242. 
aterrima,  on  exhumed  corpses,  II,  371. 
clegborni,  parasitism  of,  VI,  204. 
sp.,  Icerya  enemy  in  Mexico,  I,  1:!0. 
spp.,  parasitic  on  Cimbex,  V,  5. 
Phorbia  ceparum,  bred  from  onions,  VII,  339. 
floccosa,  mining  the  leaves  of  beets,  VII,  379. 


Phorbia  tloccosa  =  Phorbia  bro-ssicn',  VII,  37'.i. 

fuscipes,  incorrectly  given  in  I.  L.,  VI,  p.  372, 

for  P.  fusciceps,  VII,  278. 
fusciceps,  synonyms  of,  VI,  372. 

parasite  of  Lo.xostege  sticticalis,  VI,  372. 
injuring  beans,  VII,  429. 
Phorida;,  habits  of,  VI,  204. 
Phorocera  pumicata,  ref.,  IV,  115, 
Phorodon,  hop,  in  Oregon,  III,  184,  295,  350,  405. 
notes  on,  III,  184,  238,  239. 
estimated  losses  by,  on  Pacific  Slo|)e,  111,349, 
Immuli,  art.,  I,  70-74,  133-137. 

in  Northwest,  IV,  342-343,  406. 
method  of  studying  life  history  of,  VI,  s3. 
{See  also  Hop  louse.) 
mahaleb,  does  not  migrate  to  hop,  I,  74. 

parasitized  by  Aphidiusphorodoutis,  III,  60. 
on  potato.  III,  151. 
on  plum.  III,  468,  469. 
destroyed  by  snail,  V,  129. 
Phosphorescent  myriopods,  article  on.  III,  319. 
Photinuscollustrans,  hitherto  nnluiown  9  of,  1, 102. 

marginellus,  in  cotton  blossoms,  VII,  247. 
Phoxopteris    comptana,    parasitized    by    Cremastus 
cookii.  III,  156. 

in  Kentucky,  ref.,  Ill,  364. 
notes  on,  IVj  209. 
ref.  to  art.  on,  IV,  339.    •• 
nubeculana,  parasitized  by  Rhysipolis  pboxnp- 

teridis,  II,  250.     •  '         ■ 
species  near  fragari*,'Onlilackberry,  V,  06. 
Phromufa  marginella-,  in  Iirdia,  ref.,  IV,  296. 
Phrygiuiiidie,'  eaten  by  fish,  I-,  161. 

placed  in  Trichoptera  by  Westwood,  I,  3M1. 
Phrynus  pallasii  =  Taraiituhv  reniformis,  VII,  278. 
Phycis  hammohdi,  in,  adorns,  VI,  32 !. 

indigiuella,  pai'aditi'zed  by  Bracon  phycidis,  1 1, 

Hemiteles  bred  from,  II,  382. 
parasitized  by  Pimpla  comjuisitor.  III,  462. 
spraying  against,  VI,'  184. 
Phycita  juglandis,  parasitized  by  Pimpla  inciuisitor, 
III,  462. 

nebulo,  parasites  of,  I,  161. 

parasitized  by  Pimpla  {innulipes.  III,  461. 
sp.,  parasitized  by  Glypta  vuripes,  HI,  403. 
Phycitidie,  described  by  Ilulst,  I,<J3.    . 

from  Death  Valley  expedition,  .VI,  255. 
Pbycitid  moth,  attacking  jiocau,  IV,  78. 
Phycitina-,  monograph  of,  rev.,  VI,  285. 
Phygadeuon,  parasito  of  Cheimatobia,  III,  77. 
I  profligator,  bred  frqm  Depressaria,  I,  98. 

i  pubescens,  parasitic  on  Nematus  similaris.  III, 

i  1.53.  ■  .  ■ 

walsbia;,  parasitic  on  WaUbia  amorphelln,  III, 
1.53. 
Phryganidia  californica,  parasites  of.  III,  1.53,  462. 
PhyIethus(Alphitophagus)bifasciatu3,  in  flour  mills, 
II,  21. 

in  dried  fruit,  VI,  221. 
Phyllecthrus  nigripcnnis,  on  cotton,  VII,  247. 
Phyllodecta  vittellina;,  probably  P.  viilgatissinia,  IV, 
131.  ' 

vulgatissima,  ref.  to  art.  on.  III,  30. 
on  Salix  longifolia,  m.,  IV,  131, 
Phyllodromia  americana.  (See  Periplaneta.) 
Phyllo?cuscompres8us,  in  pear,  VI,  299. 
fenioi-atus,  in  oak,  ref.,  VI,  298. 
(Janus)  flaviventris,  art.,  VI,  296. 
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PhyllcecuB  (Jauus)  flaviveutris,  life  history  and  rem- 
edy, VI,  298. 

description  of,  VI,  300. 
fumipennis,  in  blackberry,  VI,  299. 
integer,  art.,  I,  8-11. 

damaging  willow,  II,  230;  ref.,-28G;  VI,  299. 
phthisicus,  in  rose,  VI,  299. 
trimaculatus,  in  blackberry,  VI,  239. 
xanthostonia,  in  Spira-a,  VI,  299. 
Phyllopalpus  pulcliellus,  on  cotton,  VII,  25. 
Phyllotreta  albiouica,  injurious  to  Crucifera',  VII, 
406. 
armoracias,  injuring  horse-radish,  VII,  404. 
neuiorum,  injurious  to  Crucifera^,  VII,  405. 
pusilla,  injuring  turnips  in  Colorado,  II,  146. 
sinuata,  injuring  Cruciferie,  VII,  405. 
vastatri.\,  in  France,  II,  380. 
in  Now  Zealand,  II,  384. 
vittata,  in  Mississippi,  I,  217. 
injuring  Crucifenc,  VII,  40'>. 
Phylloxera,    grape,   in    Europe,   art.,   II,    310-311  ; 
notes  on,  III,  185;  IV,  224;  VI,  340. 

in  Australia,  discussed,  III,  353. 
station,  in  Brazil,  III,  354. 
ijuicksilver  remedy  against,  III,  391. 
in  United  States,  IV,  212. 
remedy  sugge^  ted  against,  IV,  225,  289. 
in  South  Africa,  ref.,  IV,  225;  V,  4. 
letter  on,  ref.,  V,  272. 
control  of,  by  submersion,  art.,  VI,  315. 
{See  also  P.  vastatrix.) 
carysecaulis,  allied  species  on  pecan,  I,  222. 
carysefoliiB,  Thrips  in  galls  of,  I,  137. 
frumentaria,  in  ears  of  corn,  I,  139,  141. 
mail,  on  grape  leaves,  I,  140. 

injuring  young  apples,  I,  141. 
nigra,  in  clover  heads,  I,  141. 
rileyi,  fficanthus  feeding  on,  II,  131. 
vastatrix,  German  laws  on,  I,  27. 

legal  bearing  of  remedies  against,  I,  91. 
in  Australia,  I,  121,  363;  VII,  267. 
Thrips  infesting  galls  of,  I,  142. 
not  in  Chile,  I,  153. 
in  Asia  Minor,  I,  354. 
at  Cape  of  Good  Hope,  I,  383;  IV,  340. 
in  Colorado,  I,  385. 
effects  of  irrigation  on,  11,  221. 
present  foreign  status,  II,  310. 
questions  depending  on.  III,  208. 
Phylloxeridw,  note  on,  II,  378. 
Phyraata  erosa,  the  bee-slayer,  ref.,  VI,  181. 
Pbymatodes    amcenum,    parasitized    by    Eubadizon 
pliymato.les,  III,  58. 

in  grape  canes,  A'll,  385. 
dimidiatus,  on  oak,  I\',  65. 
juglandis,  habits  of,  IV,  261. 
obscurus,  on  live  oak,  V,  34. 
variabilis,  injurious  to  tan  bark,  VII,  149,  151. 

=  P.  testaceus,  VII,  419. 
varius,  on  oak,  IV,  Co. 
Phyrdenus,  synopsis  of,  ref.,  V,  279. 
Physianthus  is.  the  codling  moth,  IV,  331. 
Phytobius   griseomicans,  descr.  offered  for  publica- 
tion, ni.,  Ill,  351. 
velatus,  descr.   for  publication,  m.,  111,357. 
Pliytocoris,  new  vine  pest  in  Australia,  III,  30. 
Phytudietus  pleuralis,  parasitic  on  Eudcinis  botraiia, 
III,  404. 


Phytodietus   vulgaris,  roared  from  b>id   moth,  ref., 
Ill,  366. 

parasitic  on  geometer,  III,  464. 
Phj-tomyza  atlinis,  as  a  cause  of  decay  in  Clematis, 
art.,  VI,  92,  93. 
chrysanthemi,  ref..  Ill,  351. 

mining  clirysanthemum  leaves,  VII,  399. 
Phytononius  jiunctatus,  injuring  clover.  III,  70. 
killed  by  fungoid  disease,  IV,  43. 
in  New  Jersey,  IV,  43;  V,  98. 
in  western  Pennsylvania,  IV,  270. 
in  Connecticut,  IV,  401. 
destructive  appearances  of,  V,  99. 
westward  spread  of,  V,  279. 
on  white  clover,  VI,  180. 
in  Maryland,  abundance  of,  VI,  328. 
in  West  Virginia,  VII,  148. 
in  Ohio,  VII,  203. 
in  Michigan,  VII,  273. 
PhytopliagouB  Hymenoptera,  British,  VI,  49. 
Phytoptida",  in  Alfred  Nalepa's  work,  ref.,  Ill,  302. 
Phytoptus,  cranberry  leaf-galls  not  made  by,  I,  112, 
273. 
on  plum,  I,  343. 
causing  double  flowers,  I,  349. 
affinities  of,  IV,  183. 
oleivorus,  in  Bermuda,  III,  121. 
in  Australia,  ref..  Ill,  434. 
pruni  (probably),  injuring  plum,  m.,  V,  17. 
pruni-crumeni,  on  plum,  I,  344. 
pyri,  in  Australia,  I,  363. 
ref..  Ill,  308. 

remedies  against,  V,  104,  105. 
article  on,  V,  104,  m.,  349. 
in  Canada,  V,  125. 
in  Idaho,  VII,  202. 
on  the  Pacific  coast,  VII,  278. 
ribis,  in  Kussia,  III,  393. 

remedy  against,  IV,  38. 
n.  sp.,  on  plum,  V,  16. 
n.  sp.,  on  pear,  VII,  198. 
Pickerel,  little,  ins.  ct  diet  of,  I,  160. 
Picus  villosus,  eating  Depresssiria,  I,  98. 

destroying  tussock  moths,  III,  295. 
feeding  on  parsnip  webwonn,  V,  107. 
Pieris,  pyretlirum  experiments  on.  III,  260. 
destroyed  by  tiger  beetle  larvic,  IV,  155. 
nati\e  and  imported,  about  Washington,  V,  99. 
oleracea,  in  Colorado,  I,  382. 

in  Michigan,  II,  42. 
protodice,  iu  Missi.ssippi,  I,  17,  217;  III,  337. 
parasite  attacking  larva  of,  I,  225. 
iu  Colorado,  I,  382. 
in  California,  II,  46. 
in  Alabama,  III,  86. 
not  affected  by  bacterial  disease    of   Pieris 

rapaj,  III,  .333. 
in  New  Mexico,  A'll,  210. 
rapa\  kerosene  emulsion  against,  I,  28. 

parasites  of,  I,  225;  III,  16;  V,  23,  126;  \'I, 

132. 
in  Ohio,  I,  319. 
iu  Colorado,  I,  382. 
in  Michigan,  II,  42. 
in  California,  II,  46. 
breeding  on  Cakile  americana,  II,  12  ). 
gauzii-oavereil  frame  against,  ref.,  II,  'M). 
in  Missis-sippi,  111,  84. 
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Pieris  rapa>,  in  Tudlana,  III,  148. 
lime  agaiust,  III,  218. 
inCiiimda,  in..  Ill,  247. 
larva,"  destroyed  l)y  bacteria,  in.,  Ill,  259. 
bacterial  disease  nf  not  tiansferable  to  other 

species.  III,  3:i:5. 
transmission  of  grasserie  to.  III,  450. 
Sarcopbaga  bred  from,  ref.,  V,  23. 
iu  New  Jersey,  V,  94. 
scarcitj'  of,  in  Iowa,  V,  112. 
Pteromalus  puparum  checking,  V,  126. 
(?),  in  Japan,  V,  194. 
preservation  of  parasites  of,  VI,  132. 
Piesnia  cinerea,  Icerya  enemy,  I,  130. 
Piczostetlius  sp.,  Icerya  enemy,  I,  130. 
Pigeon,  parasite  of,  art.,  V,  77-78. 
Pike,  insect  diet  of,  I,  159. 
Pimento  borer,  in  Jamaica,  ref.,  VI,  273. 
Pimephalcs,  insect  diet  of,  I,  159. 
Pimpla  annulipcs,  hosts  of,  I,  101 ;  III,  461. 
aplopappi,  bred  from  Lepid.  gall.  III,  463. 
atrata,  destroying  Treme.\,  I,  108. 
bicariuata,  parasitic  on  Apatela  oblinita,  III,  403. 
conquisitor,  hosts  of,  I,  161  ;  III,  402. 
ellopia?,  parasite  on  Vancouver  Island  oak-looper, 

V,  289. 
euura;,  parasitic  on  Euura  sp.,  Ill,  403. 
flavescens,  parasite  of  Ocneria,  II,  210. 
gossypii,  parasitic  on  Tortri.^c  sp..  Ill,  463. 
Leraclei,  parasite  of  Depressaria,  I,  98. 
indigatrix,  hosts  of.  III,  461. 
inquisitor,  hosts  of,  I,  161,  324;  III,  462. 
pteiomalld  bred  from,  II,  280. 
bred  from  Orgyia,  II,  281. 
life-history  of,  abs..  Ill,  275. 
instigator,  parasite  of  Ocneria,  II,  210. 
lithocolletidis,  parasitic  on  LithocoUetis  sp.,  Ill, 

463. 
lunator,  destroying  Treine.x,  I,  168. 
n.  sp.,  parasite  of  Ellopia,  III,  300. 
notanda,  hosts  of,  I,  101;  III,  402. 
uovita,  hosts  of.  III,  401. 
orgyia",  parasitic  on  Orgyia  sp..  Ill,  462. 
parasite  of  Cheimatobia,  III,  77. 
pedalis,  from  galls  of  Saperda  concolor,  IV,  60. 

enemy  of  gypsy  moth,  IV,  354;  VI,  339. 
pterelas,  ho.sts  of.  III,  461. 
pterophori,  parasitic  on  Pterophorus  sp.,  Ill,  401. 
rufopectus,  bred  from  spider  eggs.  III,  401. 
scriptifrons,  parasitic  on  Epeira  ripaiia,  111,402. 
sp.,  bred  from  spider  eggs.  III,  403. 
sp.,  parasitic  on  Rhopobotii  (.\ui-hylopera)  vac- 

ciniana,  III,  403. 
tenuicornis,  parasite  of  gypsy  moth,  VI,  339. 
xantbothorax,  parasitic  on  Euura  s.  nodus,  (?) 
Ill,  403. 
Pill  borer,  sugar-cane,  circular  on,  X,  51. 
bugar-cane,  ref.,  \,  53. 
holes  in  poplar  wood,  caused  by  Xyleborus,  VII, 
148. 
Pine  chermes.     (See  Chermes  pinicorticis.) 
Pinnaspis  pandani,  distribution  of,  VI,  103,  196. 
Piouea,  cabbage  =  Pionea  rimosalis. 

rimosalis,  in  Mississippi,  II,  283;  III,  337. 

parasites  of.  III,  10,  58;  IV,  259. 

on  cabbage,  III,  149;  m.,  V,  99. 

Piophila  casei,  in  Kansas  City,  Missouri,  V,  116. 

cheese  skipper,  art.,  VI,  170. 


Piophila  casei,  bred  from  bam,  V,  135-  VI,  172. 
damage  by,  ref.,  VI,  2U8. 
duration  of  early  stages,  VI,  208. 
(in  fish,  VI,  226. 
Pipiza,  larval  habits,  in.,  T,  5. 
Pipunculida",  parasitic  on  Jassida",  II,  271. 

parasitism  of,  VI,  202. 
Pipunculus  fuscipes,  parasitic  on  C'icadula,  II,  271. 
subviresccus,  a  supposed  parasite  of  Diedrocephala 
versuta.  A' 1 1,  320. 
Pirate  perch,  insect  diet  of,  I,  159,  160. 
Pissodes  affinis,  on  habits  of,  1, 162. 

strobi,  parasitized  by  Bracon  pissodis,  11,348. 
injuries  of,  111,408. 
Pithanus,  occasional  development  of  wings  in,  IV, 

154. 
Pityogencs  cariiiulatua,   on    Picea   engelmanni,  in., 

VII,  255. 
Pityojihthorus,  difficulty  of  recognizing  species  of, 
rem.,  111,3.57. 
consiniilis,  on  Liquidambar  and  sumach,  III,  357. 
parasitized  by  Cerocephala  pityophthori,IV, 
123. 
digestus,  on  Bhus  integrifolia,  m.,  V,  36. 
minutissimus,  pteromalid  parasite  of,  ref.,  VI,  1. 
nitidulus,  on  Picea  engelmanni,  m.,VII,  265. 
sparsus,  syn.,  note  on,  IV,  132. 
sp.,  parasitized  by  Khyssalus  pityophthori,  IV, 

257. 
sp.,  parasitized   by   Ca-uophanes    pityophthori, 
IV,  258. 
Plagiognathusobscurus,  daniiigiiigclirysaiithemnms, 

ref.,  111,351. 
Plague  locusts.     (See  Locusts.) 
Planchouia  bambu.sic,  in  Montserrat,  VI,  51. 
finibriata,  on  Akce,  iu  Jamaica,  l\,  334. 
pustulans,  on  Cupania  edulis,  V,  245. 

in  Leeward  Islands,  VI,  51. 
represented  in  Trinidad,  VI,  196. 
Plant-bug,  injuring  oranges  in  Florida.  V,  264. 
black,  feeding  on  cotton,  VII,  320. 
bordered,  on  cotton  plant.s,  VII,  321. 
garnished,  feeding  on  cotton  jilaiit,  VII,  321. 
insidious,  on  chrysanthemums,  I,  122. 
attacking  scales,  II,  364. 
preying  on  Thripida",  I,  140. 
leaf-footed,  on  currants,  IV,  79. 
feeding  on  cotton  bolls,  VI  1, 320. 

(See  also  Leptoglossus  pliyllopus.) 
strong-nerved,  feeding  on  cotton,  VII,  320. 
tarnished,  on  celery,  ref.,  111,348;  VI, 211. 
on  clirysantheinum,  1,198. 
on  pear  and  apple,  II,  49. 
oil  strawberry.  III,  304. 
fauna?,  notes  on,  art.,  V,  117-121. 
fertilization  by  insects,   IV,  157,  art.,  254-2.56, 
334,  art.,  358-378. 
Plant-louse  (or  plant-lice),  life-history  of,  1 1,  92;  III, 


91. 


remedies  against.  III,  2<K) ;  IV,  87,  327 

73,  74;  VI,  278. 
Wyoming  bulletin  on,  rev.,  IV,  90. 
galls  of,  on  trees  and  vines,  ref.,  V,214. 
on  celery,  IV,  213  ;  VI,  211. 
destruction  of,  iu  egg  state,  IV,  327. 
a  new  enemy  of,  IV,  348. 
in  New  Jersey,  ref.,  IV,  358. 
on  cherry,  V,  16. 
on  strawberry,  m.,  V,  17. 
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Plant-louse  (or  plant-lice)  undeteriiiiiiiiMi',  iufesting 
orange,  Y,  17, 18. 

coloring  matter  of,  V,  49. 
tannin  in  gall  of,  V,  145. 
Leucopis  preying  on,  V,  279. 
corn-root,  in  Nebraska,  IV,  142. 
and  Lasius  alienus,  VI,  277. 
hop,  ill  Washington,  V,  GO. 

method  of  study  of  life  history,  VI,  8.3. 
remedies  against,  IV,  84,  342,  346,  355, 
401,  406. 
melon,  injury  attributed  to,    due  to  bac- 
terial disease,  mm.,  IV,  17. 
art.,  VII,  309-315. 
Plants  and  insects,  interrelations  of,  art.,  IV,  358-.378. 
Platamodes  illinoieusis  (Walsh  MS.),  possibly  Isch- 

noptora,  IV,  393. 
Platychirus,  larval  habits,  m.,  I,  5. 
Platydactylus  sex-spinosus,  injuring  rice,  A'l,  262. 
Platydema  oregonense,  on  Cryptoporus  obvolutus,  V, 

133. 
Platygaster  aphidi.s,  parasitic  on  Aphis  sp.,  IV,  126. 
caryre,  bred  from  cecidomyiid  gall  on  hickory, 

IV,  125. 
herritkii,  parasitic   on    Cecidomyia   destructor, 

IV,  125. 
hiemalis,  from  Hessian  fly,  I,  323. 
minutus,  Hessian  fly  parasite,  I,  132. 
philanna,  parasitic  on  Diplosis  nigra,  IV,  125. 
Platynotaflavedana,  parasitized  by  Braconsp., II,  348. 
roatrana,  parasite  of,  IV,  195. 
sentaha,  parasitized  by  Bracon  vernoniaj,  II,  349. 
on  cotton,  VII,  242. 
Platynus  maculicollis,  swarming  cf,  ref.,  Ill,  177; 
V,  342. 
sp.,  accidental  occurrence,  VI,  221. 
Platypsylla,  no  reason  for  change  in  ending,  I,  301. 
Platypsyllida',  new  family  by  Leconte,  I,  3  )1. 
Platypsyllines,  on  Megnin's  description,  T,  301. 
Platypsyllus,  relation  with  Leptiuus  and  Leptinillus, 
I,  200. 
systematic   relations   of,  as  determined   by  the 

larva,  art.,  I,  300-307. 
additional  study  of,  ref..  Ill,  356. 
castorinus,  characterization,  I,  301. 
castoris,  art.,  I,  300. 

ultimate  larva  of,  art.,  II,  201,  244-246,292. 
on  beaver  skins,  l\,  394. 
Platypteryx  arcuata,  parasitized  by  Rhogas  platyp- 

toiygi-s  11,  352. 
Platypus  compositus,  on  orange,  m.,  Ill,  418;  V,  17. 
in  forestry  o.xhibit,  VI,  227. 
flavicornis,  injuring  orango  trees,  VII,  413. 
Platysaniia  cecropia,  in  Minnesota,  II,  164. 

])ara8itized  by  Cryptus  nuncius,  III,  154. 
parasitized  by  Ophion  niacruruni,  111,154. 
in  Illinois,  m..  Ill,  165. 
gloveri  (?),  parasitized  by  Anomalon  exile  (?), 
Ill,  155. 
PIccoptera,  from  Mississipjii  bottoms,  II,  294. 
Pleistodontes  imperialis,  Australian  fig  insect,  ref., 

V,  63. 
Pleonectyptera  iinitinia  n.  sp.,  descr.,  V,  333. 

spp.,  variability  of,  V,  333. 
Plcunita,  relationships,  I,  82. 

Plncederus  pedestris,  boring  timber  in  India,  11,204. 
Plochionus  timidus,  feeding  on  Hyphautria  cuuea, 
111,422;  V,  134. 


Plochionus  timidus,  scarcity  of,  VI,  257. 
Plodia  (Epheslia)  intorpuuctella,  in  United  States.  I. 
315;  II,  167,  170. 

distinguished  from  ktihuiella,  II,  171. 

in  flouring  mills,  II,  278. 

(zea>),  synonymy.  III,  134,  158. 

notes  on,  III,  134,  1.58,  333. 

parasitized  by  Limneria  ephestia;,  III,  Ins. 

attacking  lettuce  seeds,  V,  349. 

at  World's  Fair,  VI,  221. 

in  sugar,  ref.,  VI,  275. 

in  currants,  m.,  A' 11,  360. 

preyed  upon  by  Bnicon  hone8tor(=hebetor), 
VII,  428. 
Plum  aphis,  distinguished  from  hop  aphis,  I,  71. 

resin  Wiisli  against,  II,  270. 
aspidiotus,  in  lllinoi.s,  VII,  360. 
borer,  American,  in  Illinois,  ref.,  IV,  293. 
curculio,  treatment  of,  I,  123;  II,  92. 

rebuttal  of  Wier's  statements,  I,  193. 

correction,  II,  2. 

scare  in  California,  II,  90. 

in  Nebraska,  II;  258;  m.,  IV,  1.33. 

spraying  against,  art.,  II,  305-310,  340;  IV, 
2,  238,  293,  409;  VI,  185. 

puncturing  apples,  II,  383. 

in  Mississippi,  m.,  IV,  34;  ref.,  90. 

in  New  Jersey,  IV,  45. 

chip-trap  process  against,  m.,  IV,  223. 

in  British  Columbia,  VI,  3. 

tansy  against,  VI,  36. 

in  Wisconsin,  letter,  VI,  37. 

parasites  not  considered  of  value  in  lessen- 
ing, VI,  144. 
gouger,  oviposition  of,  I,  89. 

a  good  species,  II,  259. 

egg-laying  record  of.  III,  227. 

notes  on.  III,  227,  468,  469. 

in  Iowa  Expt.  Station  bulletin,  III,  307. 
plant-louse,  in  Iowa,  III   479. 
sawfly.     (Nv  Sawfly.) 
Plume  moth,  grape-vine,  notes  on,  III,  469. 
Plusia,  parasite  of.  III,  72. 

experiments  with  bacteria  affecting.  III,  465. 
brassica',  iu  Mississippi,  I,  17;  II,  283;  III,  337. 

in  Colorado,  I,  382. 

parasitized  by  Copidosoma,  II,  253. 

in  Mississippi,  II,  283;  III,  337. 

abundance  of.  III,  80. 

parasitized  by  Limneria  tibiator,  III,  157. 

larviu  destroyed  by  disease,  m..  Ill,  259. 

on  cabbage  about  Washington,  ni.,  V,  97. 

in  Oklahoma,  bull.,  ref.,  V,  148. 

in  New  Mexico,  VII,  210. 
californica,  injuring  grape  in  California,  IT,  56. 
gamma,  about  JIoscow,  I,  94. 

in  Chile,  I,  154,  155. 

on  clover  in  Kngland,  m.,  V,  290. 
Plutella,  cabbage,  in  New  Zealand,  II,  121. 

in  Canada  report,  ref.,  Ill,  .359. 

serious  injury  by,  in  Indiana,  II,  382. 

remedy  against,  m.,  V,  73. 

(Sec  also  Plutella  cruciferarum  and  Cab- 
bage moth,  diamond-backed.) 
cruciferarum,  differs  from  P.  ochrella,  I,  2S7. 

damaging  cabbago  in  Africa,  II,  2. 

on  cabbage,  1 1,  382. 
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Plutflla  cnicifprarnni,  parasitized  Uy   Horpostonius 
plutellii',  III,  152. 

parasitized  by  LimiuTia  tibiator,  III,  157. 
ill  Canada,  mm.,  Ill,  247. 
in  England,  in.,  IV,  30,  81;  ruv.,  230,  295. 
in  Iowa,  ref.,  V,  GO,  112. 
in  Kew  Hebrides,  ref.,  V,  211. 
ou  turnip,  m.,  V,  290. 
in  Australia,  ref.,  VI,  59. 
omissa  u.  sp.,  descr.,  I,  258. 
Pluteloptera  ochrella  =  Cerostoma  radiatella,  1, 287. 
Pocota,  larval  habits  of,  m.,  T,  5. 
grandis,  true  male  of,  IV,  80. 
Podabrus  comes,  feeding  upon  cailaigre,  VII,  429. 
Podacanthns  wilkinsoni,  injuring  trees,  ref.,  V,  04. 
Podagriou   mantis,   parasite   of  Stigmcmantis,   IV, 
244. 

pachymerus,   pai'asite  of  European  mantis.  IV, 
242. 
Podisus  modestus,  Telenomus  podisi  bred  from  eggs 
of,  IV,  12:i. 
spiuosus,  Trisholcus  podisi  bred  from  eggs  of,  IV, 
124. 
enemy  of  gypsy  moth,  ref.,  IV,  354. 
Podurid,  destroying  red  rust  of  wheat,  II,  259. 
P(ecilocapsiis  lineatus,  remedies  against,  VI,  210. 

injuring  currant,  VI,  210;  A'll,  204. 
Pdxilonota  cyanipes,  ou  aspeu  and  willow,  IV,  66. 
Pieciloptera  pruinosa,  ou  Osage  orange,  V,  155. 
Poey,  Dr.  Felipe,  obituary.  III,  429. 
I'oi.-on  distributors,  VI,  11.7,  168. 
i'u'sonous  a'limals,  precautions  in  investigating  the 

bites  of,  note  on.  III,  479. 
I'l.isou  traps  against  cutworms,  early  use  of,  art.,  IV, 

320. 
I'ulistes,  habits  of  Xenos  parasite  of,  \,  133. 
annularis,  on  cotton.  All,  241. 
aurifer,  supposed  parasite  uf,  V,  40. 
bellicosa,  Aletia  enemy,  I,  216. 

on  cotton,  VII,  242. 
canadensis,  on  cotton,  VII,  241. 
rubiginosus,  using  paper  bag  for  nest  building, 

art.,  IV,  192-293. 
sp.,  parasitized  by  Mesostenus  arvalis,  III,  153. 
Pollenia  rudis,  Empusa  attacking,  IV,  153. 
a  household  pest,  V,  263. 
in  New  York,  ref.,  VI,  283. 
Pollination  of  Yucca,  art.,  V,  300. 
I'ollinia  costa;,  in  California,  note,  IV,  347;  VII,  50. 
Polyblastus,  parasite  of  Clieimatobia,  III,  77. 
Polyborus  cheriway,  enemy  of  Lucilia   macellaria, 

V,  269. 
Polycaon  confertus,  on  live  oak  and  almond,  V,  34. 

stoutii,  food  plants  of,  V,  'ii. 
Polychroma  sp.,  parasite  on  Chrysobothris  sp.,V,  141. 
Pulyguotus   actinomeridis,  bred    from    cocidomyiid 
gall  on  Actinomeris,  IV,  126. 

alnieola,  bred  from  cecidomyiid  gall   on  alder, 

IV,  126. 
artemisia;,  bred  from  cecidomyiid  gall  on  Arte- 
misia, IV,  125. 
astericola,  bred  from  cecidomyiid  gall  on  Aster, 

IV,  126. 
asynaptK,  bred  from  cecidomyiid  gall  ou  Asyn- 

apta  sp.,  IV,  126. 
atriceps,  bred  from  cecidomyiid  gall  on  Atriceps 
canescens,  IV,  126. 


Polygnotus  coloradensis,  bred  from  cecidomyiid  gall 
on  sage  bush,  IV,  125. 
cynipsicola,  parasitic  on  Nouroterus  batatus,  IV, 

125. 
diplosidis,  parasitic  on  Diplosis  sp.,  IV,  120. 
eurotia?,  from  cecidomyiid  gall  on  Eurotia  ran- 

ata,  IV,  125. 
euuras,  parasitic  on  Euura  s.-nodus,  IV,  120. 
hiemalie,  parasitic  on  Cecidomyia  destructor,  IV, 

126. 
huachuaca;,  bred  from   cecidomyiid  galls,  IV, 

126. 
pinicola,  parasitic  ou  Cecidomyia  pini-inops,  IV, 

126. 
proximus,  parasitic  on  Cecidomyia  ananassiv,  I V, 

125. 
reared  from  Muhlenbergia,  V,  132. 
rubi,  parasitic  on  Cecidomyia  farinosii,  IV,  120. 
salicicola,  bred  from  cecidomyiid  gall  on  willow, 

IV,  125. 
solidagiuis,  bred  from  cecidomyiid  gall  on  i^oli- 

dago,  IV,  125. 
striaticeps,  parasitic  on  Aspidiotus  sp.,  IV,  125. 
bred  from  cecidomyiid  gall  on    Bigelovia, 

IV,  125. 

tumidus,  parasitic  on   Cecidomyia  symmetrica, 

IV,  126. 
utahensis,  bred  from  cecidomyiid  gall  on  Arte- 
misia tridentata,  IV,  125. 
vernonia;,  bred  from  cecidomyiid   gall  on  Ver- 
nonia  fasciculata,  IV,  120. 
bred  from  Trypeta  gall,  IV,  126. 
viticola,  bred  from  cecidomyiid  gall  on  gi-ape, 
IV,  125. 
Polygraphus  ruflpennis,  injuring  spruce.  III,  435. 

parasitized  by  Spathius  calvipennis,  1\,  257. 
believed  to  have  been  destroyed  by  enemies, 

V,  188. 

in  West  Virginia,  VI,  129. 
Polymecus  alnieola,  parasitic  on  Cecidomyia  serru- 
lata,  IV,  125. 

lupinicola,  bred  from  cecidomyiid  gall  on  Lu- 
pinus  athorea,  IV,  125. 
Polyphemus  (moth),  ref.,  IV,  166. 
Polyphylla  melolontha,  analogous  to  Lachnosterna, 
m..  Ill,  241. 
10-lineata,  synopsis  of,  ref.,  IV,  350. 
Polysphincta,  an  external  spider  parasite,  I,  42-43. 
albipes,  from  lepidopterous  cocoon,  I,  43. 
carbonarius,  from  sawfly,  I,  43. 
dictynaj  n.  sp.,  descr.,  art.,  I,  106-107. 
phycitis,  parasitic  ou  Acrobiusis  (Phycita)  neb- 
ulo.  III,  464. 
Polysta;cliotes  punctatus,  swarming  of.  III,  340. 
Pomphopa-a  senea,  in  Ohio,  VII,  2(l4. 

unguicularis,  on  Kobiuia  viscosa,  VI,  36. 
Pompihis  rethiops,  on  cotton,  VII,  241. 
americanns,  on  cotton,  VII,  241. 
philadelphicus,  ou  cotton,  VII,  241. 
tropicus,  on  cotton,  A'll,  241. 
Pontauia,  revision  of,  VI,  281. 
Poplar  girdler,  in  Minnesota,  II,  104. 
Popular  names  of  insect."!,  notes,  VI,  2;  VII,  363. 
Porcellio  rathkei  and  scaber,  in  a  well,  VII,  429. 
Porizon,  parasite  of  Cheimatobia,  III,  77. 

conotracheli,  transported  from   one  locality  to 
another,  A'l,  132. 
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Porplijrophora  --=  SLirgaiodes,  ref.,  VI,  380. 
Portlietria  dispar,  note  on,  III,  297. 

eiirydice,  note  on,  III,  297. 

hadina,  note  ou,  III,  297. 

japonica,  note  on,  III,  297. 

{See  alsu  Gypsy  moth,  Japanese.) 

obfuscata,  note  on,  III,  297. 

unibrosa,  note  on.  III,  297. 
Potash  lye,  concentrated,  experiments  against   Sau 
Jose  scale,  VII,  373. 

uiuriiite  of,  as  an  insecticide,  VI,  96. 

Siilts,  in  New  Jersey  bulletin,  III,  361. 
Potassinm  iodide,  for  bee  stings,  ref.,  V,  62. 
Potato  beetle,  Colorado,  in  Nova   Scotia,  I,  109;  IV, 

in  Ohio,  I,  319. 

in  the  South,  II,  22;  IV,  135. 

eaten  by  ducks.  III,  398;  IV,  76. 

damage  done  by,  attributed  to  Dissosteira, 

m.,  IV,  17. 
rare  in  New  Me.xico,  IV,  26. 
Lebia  grandis  an  old  enemy  of,  IV,  204. 
remedies  against,  IV,  242;  V,  6. 
eaten  by  birds,  ni.,  IV,  278. 
date  of  introduction  of,  IV,  396. 
Paris  green  against,  first  use  of,  V,  44. 
disappearance  of,  in  South  Carolina,  V,  50. 
s<:arcity  in  Iowa,  m.,  V,  112. 
scarcity  in  Missouri,  V,  135. 
quails  destroying,  V,  143. 
bud  weevil,  art.,  VII,  350  352. 
bug,  different  species  known  by  this  name,  V,  261. 
moth.     {See  Potato  tuber  moth.) 
scab  and  rot,  cause  of,  rev.,  VI,  349. 
gnat  =  Epidapus  scabies,  VI,  349. 
investigations  on,  VII,  147. 
in  Missouri,  m.,  VII,  279. 
rot,  cause  of,  rev.,  VI,  349. 
stalk-borer,  in  New  Jersey,  VII,  196. 
Btalk  weevil,    wireworms    predaceous    on,  m.. 
Ill,  247. 

injuries  by.  III,   251,  259;  V,  193. 
destroying  tobacco,  ref.,  V,  214. 
tuber  moth,  art.,   IV,  239-242;  V,  163-164,  m., 
291. 

remedies  against,  IV,  242. 
date  of  introduction  of,  IV,  396. 
in  Australia,  ref..  Ill,  435;  VI,  59. 
in  California,  note,  VI,  275,373. 
Potter  wasps,  habits  of,  VII,  242. 

(.Sec  also  Wasp.) 
Prfepodius  amabilis,  on  strawberry  in  Jamaica,  VI, 

47. 
Praon,  pupation  of,  IV,  I'.m;. 

chenopodiaphiilis,  bred  fri>ni  Aphis  rumicis,  V, 

141. 
huniulapbidis,  parasitic    un    Siphonophora  sp., 
Ill,  60. 
Predaceous  l»pidopteron,  another,  VI,  41. 
Prenolepis  fulva,  in  Jamaica,  ref.,  VI,  274. 

parvuUn?),  swarm  of,  note,  VII,  52. 
Prepodea  6]).,  on  roots  of  orange  trees,  VI,  273. 
Prepona,  stridulafion  in,  II,  13. 
Preservation  of  larvae  for  study,  art.,  VI,  98. 
Preservative  media  for  colored  iusects.  III,  232. 
Prionidus  cristatus,  enemy  of  Nematus  ventralis,  I, 
37. 

enemy  to  honey  bees,  I,  88. 


Prionidus  cristatus,   northward  range  of,  VI,  341; 

VII,  279. 
Priononyx  atrata,  preying  upon  Caloi)tenu8  femur- 

rubrum,  VII,  228. 
Prionus,  grape-root.  III,  407. 

californicus,  on  live  oak,  \,  34. 

root-borer,  ref.,  A',  38. 
imbricornis,  larva  of,  m..  Ill,  407. 
laticoUis,  in  ash  and  oak,  II,  317. 

supposed  larva  of,  ou  blackberry,  IV,  29;  ref., 
232. 
spp.,  in  New  Mexico,  ref.,  IV,  295. 
Pristomerus  meIl;«thorax,  parasitic  on  Pwdieca  scud- 
deriana.  III,  156. 
vulnerator,  parasite  of  Depressaria,  I,  98. 
Privet  webworra,  art.,  I,  22-26. 
Probatius  umbratilis,  new  to  fauna,  II,  333. 
Proceras  8acchariphagu8=Diatra;a  saccharalis,!  V,  95. 

ref.,  VI,  333. 
Prociphilus  sp.,  parasitized  by  Apbidius  prociphali, 

III,  60. 

Proconia  undata,  on  orange,  I,  53,  54. 

on  weeping  trees  in  Texas,  II,  161;  III,  41.'); 
V,  204. 

in  Mississippi,  II,  283. 

injuring  the  vine,  II,  321;  III,  123. 

feeding  on  Okra,  III,  338. 

compared  with  Homalodisca,  V,  151 

damaging  cotton  bolls,  VII,  362. 
Procris  (Ilarrisina)  americana,  parasitized  by  Rliogas 

harrisiua",  II,  351. 
Proctacanthus  milberti,  Aletia  enemy,  I,  216. 
Proctotrypes  obsoletus,  bred  from  Stelidota  strifiosji, 

IV,  126. 

Proctotrypid,  parasitic  on  Mamestra  picta,  V,  120. 

parasite  of  Ellopia  somniaria,  V,  126. 
Proctotrypidw,  list  of  bred  species  of,  IV,  122;  V,  250. 

Ashmead's  monograph  of,  rev.,  VI,  271. 
Prodalia,  belonging  to  a  new  spider  fiimily,  II,  292. 
Prodenia,  injuring  cotton  in  Egypt,  III,  41. 
lineatella,  eating  salsify,  II,  255. 
in  Indiana,  note  on,  II,  382. 
on  corn.  III,  149. 

feeding  on  cotton.  III,  66  ;  VII,  324. 
Prodidomus  rufus,  bibliography  of,  ref.,  IV,  230. 
Prodoxida',  description  of  new  species,  rem.,  IV,  351. 

retarded  development  in,  VI,  336. 
Prodoxus,  larvre  in  all  Yucca  stems,  IV,  373. 

a>nesceu8,  parasitized  by  Cwnophanes  koebelei, 
II,  350. 
markings  of,  m.,  IV,  375. 
oviposition  of,  V,  307. 
cinereus,  markings  of,  m.,  IV,  375. 
larva  of,  \,  306. 

technical  description  of,  V,  306-307. 
coloradensis,  description  of,  V,  306. 
dpcipiens,  parasitized  by  Cronophanes  prod.ixi, 
II,  350. 
account  of,  IV,  371-372. 
intermedins,  compared  with  other  species,  V,  307. 
intricatus,  description  of,  V,  307-308. 
marginatus,  parasitized  by  Cajnophanes  kucbclei, 
II,  350. 
markings  of,  IV,  375. 
n.  sp.,  parasitized  by  Cicnophaneskoebelei,  II,  350. 
pulverulentns,  markings  of,  m.,  IV,  375. 

larvre  found  in  seed  pods  of  Yucca  whipplei, 
V,  311,  312. 
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Prodoxus,  reticulatiis,  markings  of,  IV,  375. 
on  Yucca  wbipplei,  V,  SOti. 
sordidus,  associated  with  PronubaBynthetica,  IV, 

372. 
species  of,  V,  306. 
y-iu versus,  markings  of,  IV,  37o. 
Promachus  rubriceps,  parasitic  on  Sternidius  alplia, 
III,  59. 
saperdw,  parasitic  on  Saperda  Candida,  HI,  59. 
Promecotarsus  n.  g.,  synopsis  of,  ref.,  V,  279. 
Prouuba,  and  Yucca  pollination,  art.,  I,  307-372. 
correspondence  on,  IV,  74. 
development  and  transformations,  IV,  368. 
maculata,   on   Yucca  whipplei,  I,  372;  IV,  367, 
370;  V,  300,  301,  311,  312. 
tongue  of,  IV,  368. 
peculiarities  of,  V,  3(il. 
V.  aterrima,  i>ollination  by,  \,  303. 
maxillary  tentacles  of,  IV,  3G1;  \,  161-163. 
n.  sp.,  parasitized  by  Cajnoplianeskoebelei,  II,  350. 
on  special  Yuccas,  IV,  371. 
ovipositor  of,  IV,  361. 

paradoxa,  pollenizes  Yucca  brevifolia,  I,  372. 
pollination  and  ovipositioii  of,  IV,  363. 
Prodoxus  spp.  associated  with,  IV,  372. 
structural  characteristics  of,  IV,  360. 
synthetica,  associated  with  Prodoxus  sordidus, 
m.,  IV,  372. 
habits  of,  V,  30-1. 
on  Yucca  brevifolia,  IV,  370. 
pollination  by,  V,  305. 
resemblance  to  sawflies,  rem.,  IV,  352. 
Y^ucca  dependent  on,  for  fertilization,  IV,  360. 
j'uccasella,  on  seed  pods  of  Yucca,  mm.,  II,  382. 
tongue  of,  IV,  367. 

associated  with  Prodoxus  decipiens,  IV,  372. 
on  Pacific  coast,  V,  304. 
pollination  by,  V,  304. 
occurrence  of,  V,  310. 
emergence  from  Yucca  capsules,  VI,  376. 
Prorasea  simalis,  from  Argus  mountains,  A'l,  254. 
Prosacantha  earaborum,  bred  from  eggs  of  Scarites 
subterraneuB,  IV,  124. 
sp.,  in  Spanish  agricultural  exhibit,  VI,  223. 
Prosophora  n.  sp.,  on  cottonwood,  VII,  275. 
Prospalta  aurautii,  parasitic  on  Aapidiotus  ancylus, 
descr.,VI,  231. 
murtfeldtii  n.  g.  and  sp.,  descr.,  VII,  6. 

("Centrodora  sp.")  parasitic  on  Aspidiotus 
uva>,  II,  253;  III,  72. 
Protective  resemblance,  in  Erastrla  scitula,  VI,  7. 

unnecessary  case  of,  VI,  334. 
Proteoteras  a^sculana,  parasites  of,  I,  161;  II,  349; 

III,  462,  464. 
Proti'opteryx  eniarginata,  allied  species  on  walnut, 

I,  157. 
Protoparce  Carolina,  on  tobacco,  ref.,  IV,  287. 
celeus,  on  potato  and  tomato,  II,  382. 

taken  by  electric  lamps,  mm..  Ill,  323. 
parasitized  by  Apantelescongregatus,  V,  289. 
cingulata,  on  sweet  potato,  V,  349. 
Provancher's  Ichneumon idae,  rev.,  VI,  375. 
Proxys  punctulatus,  feeding  on  cotton,  VII,  320. 
Psecadia  discostrigella,  Wlsm.'s  rev.,  I,  149. 
fuscipedella  n.  sp.,  descr.,  I,  150. 
marmorea  n.  sp.,  descr.,  I,  149. 
subca-rulea  =  discostrigella,  I,  149. 
zelleriella,  Wlsm.'s  rev.,  I,  149. 


Psenocerus,  synopsis,  nf.,  IV,  350. 
Psephenus  lecontei,  notes  of  capture.  III,  80. 
Pseudanaphoraarcanella  n.  pen.,  position  of,  I,  195. 
Pseudinglisia  rodrigueziip,  in  Europe,  m.,  VI,  101. 
Pseudococcus  aceris,  article  on,  VII,  235-240. 
n.  sp.,  on  orange,  V,  202. 
ruber,  on  Euphorbia  iu  Jamaica,  IV,  334. 
yuccR>,  new  food  plant  of,  VI,  40. 
on  Yucca  whipplei,  V,  312. 
Pseudogalls,  on  Desmanthus,  V,  280,  287. 
Pseudoparasitic  hairs  of  tachinids,  VII,  276. 
Pseudoparlatoria    ostreata,   apparently   endemic   in 

Jamaica,  VI,  103. 
Pseudopentarthrum,  synopsis  of,  ref.,  V,  279. 
Pseudopulvinaria,  a  new  genus  of  East  Indian  Coc- 

cida?,  II,  55. 
Pseudoschoenobius  opalcscalis  from  Argus  Sits.,  VI, 

255. 
Pseudosphinx  tetrio,  in  Gulf  of  Mexico,  II,  370. 
Pseudovates  mexicana,  work  on,  rev.,  II,  MO. 
Psilocorsis  dubitatella,  synonym,  II,  151. 

quercicella,  referred  to  Cryptolechia,  II,  151. 
reflexella,  synonym,  II,  151. 
synonym  of  Cryptolechia,  II,  150. 
Psiloptera  drummondi,  food  habits,  II,  333. 
Psilura  monacha,  ravages  in  Germany,  art..  Ill,  379- 
382,  430. 

appropriation  to  combat,  III,  491. 
insect  lime  against,  IV,  162. 
var.  eremita,  black  variety.  III,  380. 
Psoa  maculata,  habits  of,  IV,  260-261. 

4-signata,  on  grape,  V,  34. 
Psocida\  house  infested  with,  I,  144. 
affinities  of,  IV,  188. 
Edward  Burgess's  work  on,  ref.,  V,  205. 
Psocus  gossypii  n.  sp.,  descr.,  VII,  29. 

venosus,  identified,  III,  417. 
Psolcessa  (?)  maculipennis,  in  New  Mexico,  VI,  31. 
Psoroptes  communis  var.  ovis,  treated,  III,  91. 
Psyche  confederata,  parasitized  by  Hemiteles  altefas- 
ciatus.  III,  153. 
graminella,  Elasmus  reared  from,  IV,  253. 
Psylla  argyrostigma,  considered  the  winter  form  of 
P.  simulans,  V,  228. 
mali,  in  Kussia,  III,  393. 
pear  tree  =  P.  pyrieola,  VII,  175. 
pyricola,  habits  and  characters,  IV,  127. 
in  New  York,  IV,  225;  V,  200;  VI,  283. 
articles  on,  V,  lOt-103,  220-230. 
remedies  against,  m.,  V,  73,  101;  VII,  183. 
notes  on,  V,  200,  201. 
life  history  of,  V,  226. 
seasonal  dimorphism  in,  V,  227. 
in  Maryland,  art.,  VII,  175-185. 
in  New  Jersey,  VII,  186. 
pyri,  habits  and  characters,  IV,  127. 

=  P.  pyricola. 
pyrisuga,  habits  and  characters,  IV,  127. 
simulans,  supposed  form  of  pyricola.  V,  101,  •.iJ7. 
characters,  IV,  128. 
compared  with  pyricola,  V,  201. 
Psyllas,  three  pear-tree,  art.,  IV,  127. 
Psyllida?,  works  on,  rev.,  II,  196;  III,  2.52. 
Psyllobora  galbula,  in  confinement,  \,  42. 
ttedata,  hydrocyanic  acid  gas  on,  I,  286. 
20-maculata,  Homalotylus  obscuras  parasitic  on, 
V,  249. 
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rterocommasalicicola,  parasitizeU  by  Apliidius ptero- 

coiiiiii;i',  III,  GO. 
Pterolonche  lineata  n.  sp.,  descr.,  I,  288. 
Pteromalid,  bruil  from  Pimpla,  II,  281. 
reared  from  Mnlilenbergia,  Y,  132. 
Ptcromalus  bouclieanus,  liyper-parasite  of  Ocneria, 
II,  211. 
ciilandrse,  parasite  office  weevil,  VI,  222. 
gelecliiae,  iu  Mississippi  bull.,  ref.,  IV,  293. 
halidayauus,  hyper-parasito  of  Ocneria,  II,  211. 
pini,  liypcr-parasite  of  Ocneria,  II,  211. 
puparum,  biologic  notes  on,  I,  225. 
not  parasitic  on  mud  was]!.  IV,  48. 
check  ou  Pieris  rapa\  V,  12G. 
preservation  of,  VI,  132. 
bred  from  Pyranicis  carye,  V,  141. 
8|i.,  secondary  parasite  of  Hyphantria,  IV,  134. 
PteriipUorus  periscelidactylus,  on  grape,  III,  469. 
sji.,  parasitized  by  Limneria  pterophora;,   III, 

157. 
sp.,  parasitized  by  Pimpla  pterophori.  III,  401. 
Pterostichns,    infested    with    Laboulbeuiacea',    A'l, 
206. 
permuiidus,  in  cotton  fields,  VII,  24G. 
Pthia  picta,  injuring  tomato,  I,  357;  V,  282. 
Ptilinlnin  cedipus,  peculiarity  of  eyes  and  wings  of, 

II,  58. 
Ptinidiv,  in  exhibits  at  World's  Fair,  VI,  219. 
Ptinus  brunneus,  drugs  attacked  by,  VII,  32. 
fur,  in  warehouses,  ref,  VI,  332. 

larva  distinguished  from  that  of  Nicobium 
hirtum,  VII,  398, 
Ptychodes,  probably  on  fig,  IV,  204. 
trivittatus,  reported  on  fig,  V,  18. 
vittatus,  remedies  against.  A',  365. 
Publication  of  economic  matter.  III,  209. 
Publilialiicinctura,  on  Iva  and  Glycyrrhiza,  V,  92. 
coiicava,  food  plants  of,  V,  92. 
modosta,  food  plants  of,  V,  92. 
Pulex,  t:;insmitter  of  disease,  ref.,  V,  273. 
Pulicida',  aberrant  forms  in,  I,  300. 

placed  in  Aphaniptera  by  AVestwood,  I,  301. 
Pulviuaiia  camellicola,  introduced  from  Japan,  V, 
282. 

(in  coffee,  ref.,  VI,  334. 
cupaniiG,  notes  on,  V,  159. 

on  Bignonia  magnifica,  \,  246. 
innuincrabilis,  in  Michigan,  II,  44. 
in  Oregon,  III,  125. 
in  Utah,  m.,  IV,  75. 
kerosene  emulsion  against,  V,  103. 
iiguring  Osago  oi-ange,  etc.,  V.  155. 
(?),  in  Washington,  \l,  2. 
represented  in  Trinidad,  VI,  196. 
treatment  of,  VII,  137. 
niachw"c,  in  New  Me.\ico,  VII,  209. 
maskelli,  on  Siilt  bush,  ref.,  IV,  294,  408. 
psidii,  imported  into  California,  VII,  426. 
ribesiw,  ou  Kibes  in  England,  II,  147. 

in  Miss  Ormerod's  report,  ref.,  II,  337. 
sp.,  on  fig,  mm..  Ill,  408. 
sp.,  ("oniys  fusca  bred  from,  IV,  142. 
ep.,  on  Akee  in  Jamaica,  IV,  334. 
Pumpkin  beetle,  banded,  in  Australia,  ref,  V,  214. 
Purple  scale,  danger  of  spread.  II.  341. 


Purple  scale,  in  California,  III,  23,  182;  IV,  343;  V, 
281,  282;  VI,  56. 

no  efficient  enemy  known,  IV,  143. 
in  Jamaicii,  m.,  IV,  157. 
from  Tahiti,  IV,  213. 
from  Trinidad,  m.,  IV,  214. 
in  Louisiana  bull.,  ref.,  VI,  2. 
in  Australia,  ref.,  VI,  59. 
Purslane  caterpillar,  art.,  I,  104-106. 
abundance  of,  note,  VI.  270. 
Pyralid,  on  thistle,  parasitized  l)y  Phn,>ogenes  vinci- 
bilis.  III,  152. 

Osage  orange,  paper  on,  ref.,  V,  134,135;  art.. 
V,  155-158. 
Pyralida?,  Japanese,  to  be  monographed,  I,  93,203. 
from  Argus  niountiiins,  VI,  254. 
from  Death  Valley,  descr.,  art.,  VI,  255. 
Eagonot"8  monograph    of  Phycitinre  and   Gal- 
leriina.',  rev.,  VI,  285. 
Pyralidina,  Ilulst  collection  of,  V,  51. 
Pyralis  (.\8opia)  costalis,  in  timothy  hay  in   Ken- 
tucky, I,  283. 

in  clover  hay,  II,  19. 
in  ants'  nests,  m.,  IV,  112. 
some  studies  of,  art.,  IV,  121-122. 
treatment  of,  IV,  206;  VI,  72. 
in  Iowa,  1893,  A'l,  193. 
farinalis,  in  wine-bottle  corks,  I,  92. 
range  of,  II,  194. 
in  Iowa  in  1893,  VI,  193. 
Pyrameis  atalauta,    parasitized    by    Apanteles    cd- 
wardsii,  III,  15. 

parasitized  by  Microgaster  carinata.  III,  17. 
cardui,  parasites  of,  I,  161;  III,  16. 

infesting  thistles,  II,  28. 
caryiv,  Pteromalus  puparum  bred  from,  V,  141. 
huntcra,  parasite  of,  I,  IGl. 
Pyramidal  grapevine  caterpillar,  ref.,  Ill,  365. 
Pyransta  spj).,  from  Argus  mountains,  VI,  254. 
Pyrauslid:v,  from  Death  Valley,  list,  VI,  254. 
Pyrethrum,  against  auimal  parasites,  VI,  165. 
against  red-legged  Ilea  beetle,  V,  337. 
against  Syrian  book  worms,  VI,  266. 
experiments  with.  III,  223,  259. 
for  sand  flies  and  mosquitoes,  III,  470. 
kerosene    emulsion,    ineffectual     against    rose- 
chafer,  m.,  V,  94,  98 
kerosene  emulsion  and,  art.,  IV,  .32. 
price  of,  rem.,  IV,  33. 
product  in  18S8,  I,  356. 
home-grown  iu  Cape  Colony,  III,  427. 
Pyromorphid  motn,  on  sngar-iane  in  Fiji  Islands,  V, 

270. 
Pyrophila  pyramidoides,  cm  strawberry.  III,  345. 
Pyrophorns  uoctilucus,  experiments  with   light  of. 

Ill,  90. 
Pyropyga  miuuta,  iu  cotton  blossoms,  VII,  247. 
Pyrota,  generic  synopsis,  fef.,  IV,  351. 

postica,  on  creosote  bush,  V,  40. 
Pyrrharctia  isiibella,  parasitized  by  Oryptus  ameri- 
canus.  III,  1.53. 

liarasitized  by  Ophiou  arctia;.  III,  155. 
said  to  forecast  weather,  V,  352. 
Pyrrhiicoris,  occasional  development  of  wings  in,  IV, 

154. 
Pythonissa  (■:),  effects  of  bite  of,  U,  255. 
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Q. 
Qjiiil,  California,  in  Chile,  I,  153. 

eating  potato  tieetlf,  m.,  IV,  278;  V,  143. 
Quarautine,  against  injurious  insects,  rev.,  VI,  207, 

208;  VII,  217. 
Quassia,  iuoffective  against  rose-chafer.  III,  223. 

against  hop  louse,  IV,  84,  342,  34G,  3.i5,  401;  VI, 

16. 
chips  IS.  kerosene  emulsion,  V,  (U. 
price  i.i  Oregon,  VI,  Id. 
(^ucdenfeldt,  F.  0.  G.,  obituary  of,  V,  211. 
Queue-rouge  (Latrodectus),  i!i  Jamaica,  ref.,  \l,  .52. 

It. 
Eabbit  bot.     (See  Bot.) 

ilea,  remarks  on  structure  of,  Y,  288. 
jack,  parasite  of,  III,  21. 
Eanassa  calva,  ou  oranges  iu  Florida,  V,  265. 
Kaphidia,  exported  to  New  Zealand,  III,  43;  IA\  339. 

sent  to  Australia,  III,  l!)0. 
Raphioniidas,  note  on  family  rank  of,  V,  280. 
Rascal  leaf-crunipler,  destructive  in  Texas,  V,  50. 

preservation  of  parasites  of,  VI,  731. 
Raspberry  beetle,  in  England,  m.,  IV,  38. 
bud  caterpillar,  in  England,  IV,  38.     , 
fruit  beetle,  on  Geum  rivalo  or  album,  VII,  204. 
geometer,  in  New  York,  ref,  VI,  283. 
sawfly,  in  Michigan,  II,  42. 
Hathvon,  Dr.  S.  S.,  obituary  of.  III,  428. 
"Ranfo,"  Litasolanella  ou,  in  New  Zealand,  V,  163. 
Rear  horse,  domesticated,  I,  156. 
parasite  of,  IV,  244. 
female  vs.  male,  V,  145. 
on  cotton,  VII,  25. 

[See  also  Stagmomautis  Carolina.) 
Red  borer,  in  tea-plant  in  Ceylon,  II,  193. 
bug,  injuring  oranges,  I,  190,  234. 
treated,  III,  410. 

local  signification  of  term,  V,  271. 
(See  aUo  Cotton  stainer.) 
horse,  insect  diet  of,  I,  159. 
Red-humped  caterpillar,  killed  by  parasites,  IV,  207. 
Red-legged  flea-beetle,  iu  peach  orchards,  I,  280. 
its  injury  decreasing,  II,  49. 
art.,  \,  334-342. 
injuring  orchard  tiees,  V,  334. 
remedies  used  against,  V,  3.37. 
jarring  effective  against,  V,  337. 
reduviid  preying  on,  V,  338. 
food-plant  of  imago,  V,  340. 

{See  also  Crepidodera  rufipes.) 
grasshopper  (locust),  in  Michigan,  II,  44. 
in  New  York  report,  HI,  252. 
carnivorous,  III,  338. 
Red-necked  cane-borer  (Agrilns  ruficoUis),  in  New 

Jersey,  IV,  28,  29;  ref,  232. 
Red  scale,  hydrocyanic  acid  gas  against,  I,  286;  II, 
122,  art.,  202-207;   III,  182. 

washes  against,  II,  92;  III,  1. 

origin  of,  II,  312. 

in  California,  III,  23;  IV,  167;  VI,  2. 

damage  by,  growing  less.  III,  302;  VI,  140. 

starch  against,  III,  3.53. 

natural  enemies  of,    III,  427;  V,  207;  VI, 

227,  228. 
Australian  enemies  of,  IV,  164,  289;  art.,  V, 
41-43. 


Red  scale,  from  Tahiti,  IV,  213. 
killed  by  cold,  IV,  343. 
on  palms,  ref,  V,  159. 
in  Australia,  ref.,  VI,  59. 
Florida,  introduction  of,  into  California,  H, 
253  ;  V,  282. 
bulletin  on,  rev.,  VI,  2. 
in  Northern  greenhouse,  VII,  ,360. 
in  Texa.s,  VII,  279. 
spider,  in  England,  I,  72  ;  m.,  V,  293,  296. 
in  (Miile,  I,  1.55. 
in  Ceylon,  I,  293. 

evaiMrated  sulphur  against,  I,  319;  VI,  344. 
remedies  against.  III,  260. 
destroyed  by  Scymnns,  III,  422. 
in  Australia,  ref.,  IV,  2,  348. 
birds  a  remedy  for,  IV,  278. 
in  California,  m.,  IV,  337. 
keroseno  emulsion  against,  m.,  V,  73. 
abundance  of,  iu  Illinois,  VI,  269. 
tea-mite,  on  tea  plant  in  Ceylon,  II,  193. 
turnip  beetle,  Paris  green  against,  V,  289. 
in  Canada,  m.,  V,  289. 
Reduviid  eggs,  Telenomus  hubbardi  bred  from,  IV, 
123. 
preying  on  red-legged  tlea-bcetle,  V,  338. 
Reduviidre,  not  including  Enicocephalus,  IV,  352. 
Regal  walnut  moth.     (See  Citheronia  regalis.) 
Repipta  fciurus,  feeding  on  cotton  aphis,  VII,  321. 
Reproductive  organs,  and  nitrogenous  food,  VII,  266. 
Resemblance,  unnecessary  case  of  protective,  VI,  334. 
Resin  compound,  first  use  of,  III.  260. 
against  hop  louse,  A'l,  15. 
soap  for  Bordeaux  mixture  and  for  re-iu  wash, 

VII,  131. 
wa.sh  against  San  Jos*-  scale,  VI,  368;  VII,  293, 
371. 
and  kerosene  emulsion,  VII,. 124,  130. 
preparation  of,  VII,  129. 
Retinia  comstockiana,  parasitizeil  by  Cremastus  re- 

tinia.  III,  156. 
Rhabdotis  semipunctata,  damaging  fruits  in  Africa, 

11,2. 
Rhagium  lineatum,  boring  dead  pine,  spruce,  and  fir 
trunks,  II,  190. 

Bracon  simplex  bred  from  nests  of,  V,  248. 
=  R.  inquisitor,  VII,  41'.i. 
Rheumatism  cured  by  bee  stiiiivs,  V,  3.")3. 
Rheumatobates,  compared  with  Jletrobates,  V,  193. 
remarks  on,  IV,  321;  V,  146. 
article  on,  V,  189-194. 
Rhina  barbirostris,  on  palm,  ref,  V,  357. 

nigra,  on  palm,  ref.,  V,  357. 
Rhingia,  larval  habits  of,  m.,  I,  5. 
Rhinoceros  beetle,  in  woodshed.  III,  395. 
Rhinoncus   inconspectu.=,   reported   in  this  country, 

V,  271. 
Rhipiphorus,  an  external  parasite,  1.171. 
Rhizobius,  attempted  colouizatiou  <■!",  V,  251. 
debilis,  Kncyrtine reared  from,  V,  207. 

in  California,  status  of,  VI,  28. 
satellus,  in  California,  status  of  VI,  29. 
ventralis,  Homalotylus  sp.  reared   from.  V,  207. 
increase  of,  VI,  5. 

iu  California,  ref.,  VI,  27  ;  VII,  48,  364. 
Rhizococcus  quercu.s,  on  Quercus  laurifolia,  VII,  53. 

sp.,  on  grass.  I,  34.5,  385  ;  II,  320 ;  III,  167. 
Rhizoglyphus,  strictly  vegetarian,  ni..  IV,  185. 
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Rhiz()gly|ibus,  supposeil   )>arasito  on  Laclinosteniii, 

IV.  390. 
Rhizophagus   biiivistulatiis,  in   wine-bottle  corks,  I, 
91. 
Iiarallelocollis,  on  e.\humeil  corpses,  II,  371. 
sp.,  biologic  note  on,  \,  38. 
Bhoditeserytlirogaster,  Orthopelma   ininntum  bred 
from  gall  of,  III,  154. 
ignota,    Orthopelma    amcricanum    bred    from 
gall  of,  III,lf)4. 
Orthoiielma    rosjteola  bred    from   gall    of, 
III,  154. 
radlcum,  Orthopelma  bred  from  galls  of,  II,  280. 
Orthopelma  diastrophi  bred  from  galls  of, 
V,  343. 
rosse,  Orthopelma  luteolator  in  galls  of,  V,  343. 
similis,  Orthopelma  occidentalis  bred  from  gall 

of.  III,  154. 
Rp.,  Orthopelma  americana  bred  from  galls  of, 

111,154. 
(?)    utahensis,     gall-maker   ou    roots   of     Rosa 

blanda,  V,  343. 
vernali-,  Tetrastichus  sp.  from  galls  of,  V,343. 
Khodoba?nus  IS-jmnctatns,    food   habits  of,    1, 198  ; 
IV,  159. 

on  Xantliiuni,  III,  312. 
Rliogas  burrus,   parasitic  on  Acronycta  hasta,   II, 
351. 

parasitic  on  Acronycta  lobelife,  11,351. 
canadensis,  parasitic  on  Clostera  inclusa,  11,352. 
cerura?,  parasitic  on  Cerura  sp.  II,  352. 
desmia",   parasitic  ou  Desmia  maculalis  (?),  II, 

352. 
geometras,  parasitic  on  geometrid  larva,  11,351. 
harrisina;,     parasitic    on     Procris    (Harrisina) 

americana,  11,351. 
intermedins,  hosts  of,  II,  352  ;  IV,  259. 
laituB,  parasitic  on  Acronycta  dactylina,  11,351. 
raelleus,  hosts  of,  11,352. 

n.sp.,  parasitic  on  Scopelosoma  sidus  (?),  11,351. 
nolophanae,  parasitic  on  Nolophana  malana,  II, 

352. 
platypterygis,  parasitic  on  Platypteryx  arcuata, 

11,352. 
rilcyi,  hosts  of,  11,352  ;  III,  259. 
simillimus,  parasitic  on  geometrid  tm  pine,  II, 

352. 
terminalis,  hosts  of,  11,351. 
Rhopalocera,  Edwar.. 'a  collection  of,  1,202. 
Rhopalophora,  synopsis,  ref.,  IV,  350. 

longipes,  supposed  host  of  Heloon  dentipes,  V, 
248. 
IJbopalosiphuni  dianthi,  on  celery,  VI,  211. 
niaidis,  relations  of  ants  to,  1,152. 
nymphfc,  food-plants  of,  V,  236. 
sp.,  in  T;ismania,  1, 3G2  ;  VI,  11. 
sp.,  on  carrot,  II,  287,  329. 
lilKJiialum,  enemy  of  tea  aphis,  II,  329. 
IMioiiobota  vacciniana,  in  New  Jersey,  ref.,  11,337. 
(.\nchylopera)  vacciniana,  parasitized  by  Pim- 
plasp.,  Ill,  403. 
Kliojius,  parasitic  habits  of  species  of,  VII,  239. 
Rhnbarb  snont  beetle,  habits  of,  ref.,  II,  294. 
Rhynchites  betuleti,  in  Europe,  ref..  Ill,  484. 
bicolor,  injuring  cultivated  roses,  IV,  137. 
in  New  Mexico,  VII,  211. 
Rbyncbophora,  tertiary,  notice  of  article  on,  IV,  404. 
new  species  and  genera  of,  rev.,  V,  278. 


Bhynchophorus,  food  habits  of,  I,  199. 
cruentatu.s,  in  date  palm,  I,  14. 

=  R.  zimmermanni,  on  cabbage   jialmetto, 

m.,  IV,  13r.. 
attacking  jialmetto,  V,  357. 
palmaruni,  in  sugar  cano,  I,  186. 
habits  of,  IV,  136. 
in  British  Honduras,  V,  357. 
in  Trinidad,  VI,  198. 

(.See  also  Palm  weevil.) 
zimmermanni,   on  cabbage    palmetto,    m.,  IV, 
130. 
Ehynchota,  of  India,  II,  32,  205,  327. 
Rhyncolus,  food  habits  of,  1,198. 
Rhysipolis  biformis,  bred  from  buprestid  or  longi- 
corn  larva,  IV,  257. 
orchesiiK,  parasitic  on  Orchesia  castanea,  11,350. 
phoxopteridis,  parasitic  on  Phoxopteris  nubecu- 
lana,  II,  350. 
Rbyssa,  differs  from  Tlialessa,  I,  179. 
liabiti  of,  I,  169,  170. 
curvipes,  host  of,  I,  109. 
■  (Thalessa)  lunator,  host  of,  I,  176. 
persuasoria,  lio.<t  of,  1,  169. 
old  figures  of,  I,  173. 
Hhyssalus  antispilK,  parasitic  ou  Antispila  ampelop- 
siella,  II,  351. 
atriceps,  parasitic  on  Cactecia  rosaceaua,  II,  350. 
californicus,  reared  from  gall  of  Holcaspischrys- 

olepsis,  II,  351. 
gallicola,  reared  from  galls,  etc.,  II,  351. 
lo.\otreni«i,  parasitic  on  Loxotaenia  clemensiana, 

II,  350. 
n.  sp.,  parasitic  on  Parrothripa  rewayana,    II, 

351. 
oscinidis,  parasitic  on  Oscinis  sp.,  II,  351. 
pityophthori,  parasitic  on  Pityophthorus  sp.,  IV, 

257. 
selanilriw,  parasitic  on  Eriocampa  cerasi  (?',  11, 

351. 
trilineatus,    parasitic   ou  Coleophora  carywfoli- 
ella,  II,  351. 
Rhyssematus  lineaticollis,  breeds  in  Asclepias  pods, 
II,  112. 

parasitized  by  Bracon  n.  sp.,  II,  350. 
Ribbon-footed  corn  fly,  danger  of  importing  to  Aus- 
tralia, I,  193. 

in  Sweden,  I,  351. 
Ricauia  discalis,  in  New  Zealand,  note  on.  III,  424- 
Rice  sapper,  in  India,  II,  61. 

weevil,  in  India,  I,  60;  II,  61. 
in  Australia,  I,  364. 
in  dry  hop  yeast,  IV,  270. 
in  Maryland,  ref.,  V,  2. 
at  World's  Fair,  VI,  213,  214,  215,  221. 
{See  aho  Calandra  oryza.) 
Riley  or  Cyclone  nozzle,  I,  243,  267. 
Ripersia,  different  species  of,  VII,  43. 

niaritima  n.  sp.,  descr.,  VII,  42. 
Roaches,  exotic,  note  on.  III,  356. 
in  Brazil,  V,  265. 
injury  to  Treasury  flies  by,  I,  67. 
Robin,  destroying  white  grub,  I,  229;  II,  195. 

food  of,  rev.,  V,  148. 
Rocky  Mountain  locust,  in  Northwest,  I,  30,  65. 
in  Minnesota,  II,  159. 
ref.,  IV,  20,  21,  322. 
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Kodolia  icoryiu,  African  icorya  enemy,  I,  13il;  IV, 
344;  V,  295. 
not  equal  to  Vedalia,  VI,  41. 
Roller-worm,  ilostructivu  appearance  of,  V,  196. 
Koi)t-borers,  irrigation  not  useful  against,  V,  80. 
(Prionnsspp.),  in  New  IMe.xico,  ref.,  IV,  295. 
Rout-kucit  disease,  bulletin  on,  I,  3liO. 
in  Florida,  bulletin  on,  II,  3. 
supposed,  on  apple,  11,  315. 
on  trees  and  vines,  rev.,  V,  214. 
worm,  iu  Florida  bulletin,  ref..  Ill,  250. 
Ivoot-worm,  corn.     (See  Diabrotica  longicornis  and 
D.  12-punctata.) 
louse,  of  corn,  III,  233. 
on  apple,  ret.,  Ill,  437. 
Leis  couforiuis    most  important  enemy  of, 

IV,  104. 
woolly,  of  apple,  IV,  210-212. 
in  Tasmania,  ref.,  V,  216. 
maggots,  in  New  Jersey,  m.,  IV,  44. 
of  cabbage,  etc.,  V,  94,  124. 

(See  (dso  Cabbage  maggot,  etc.) 
rot,  a  new  disease  of  cotton,  art..  Ill,  262. 
webworm,  iu  Pennsylvania,  VII,  54. 
Rose  beetle  or  rose-cbaf^r,  eau  celeste  against,  I,  32. 
swanuiug  of,  I,  01;  III,  113. 
method  of  killing,  II,  19. 
preventive  of  injury,  II,  92. 
cooperation  iu  investigating  breeding  hab- 
its, II,  183. 
articles  on,  II,  295-302;  III,  220-224. 
Bordeaux  mixture  useless  against,  II,  387. 
London  purple  against,  III,  160. 
remedies  tried  against,   III,   165,  221,   271; 

IV,  2,  3,  76,  84;  V,  94,  95. 
on  clay  land-.  III,  170. 
food-habits  of,  1 1 1,  220,  271. 
preference  fur  Andromeda  flowers,  III,  271. 
killed  by  sludge  oil  soap,  ref..  Ill,  362. 
unslaked  lime  against,  III,  411. 
hot  water  against,  III,  474. 
in  New  Jersey,  rev.,  IV,  2,  3;  m.,  44. 
biological  notes  on,  m.,  IV,  3. 
species  of,  in  New  Me.xico,  m.,  IV,  26. 
pyrethro-kerosene  emulsion  against,  m.,  V, 

94,  98. 
alum  against,  notes  on,  V,  358. 
carbolic  acid  against,  VI,  35. 
arsenites  useless  against,  VI,  93. 
bug.     (.See  Rose  beetle  or  rose-chafer.) 
Diaspis,  notes  on,  IV,  213. 
Icerya.     (See  Icerya  rosa>.) 
leaf-hopper,  in  Ohio,  ref.,  II,  340. 
sawflies,  in  United  States,  art.,  V,  6;  ref.,  117. 
scale,  notes  on,  IV,  213. 
slug,  in  Ohio,  I,  319. 
remedy  fur,- II,  252. 
American,  habits  of,  V,  10. 
illustrations  of,  V,  273. 
worm,  bristly,  art..  A',  6. 
coiled,  habits  of,  V,  11. 
Round  scale,  found  in  Jamaica,  m.,  IV,  157. 

(See  also  Lecanium  haimisphajricum.) 
Rove  beetles,  parasitic,  art.,  Ill,  318. 
Rues  n.  gen.,  ref.,  IV,  350. 

Rumina  decollata,  destroying  gardens  in  Bermuda, 
IV,  334. 
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Russet  oranges,  the  best  keeping,  VI,  344. 

Russian  moth,  local  uameof  Aiitlirenusscrophulariie, 

V,  271. 
Kust-mite,  of  the  orange,  a  tea-mite  closely  related 
to,  II,  193. 

of  orange,  in  New  South  Wales,  ref.,  IV,  89. 
no  injury  to  oranges,  VI,  344. 


Saddle-back  caterpillar,  on  Helianthus,  V,  203. 
Saga  serratii,  self-mutilating,  IV,  34'J. 
Sagittariacurculio,  lireeding  habits  of,  II,2ol. 
Saitis  pulex,  Acoloides  saitidis  bred  from  eggs  of,  II, 

209;  IV,  124,  202. 
Salt,  as  insecticide,  V,  74. 
Saltbush  scale,  of  Australia,  IV,  408. 
Salticus,  devouring  army  worm.  III,  50. 
Salutatory,  I,  3. 
Samia  cecropia,  silk  of,  III,  83. 

(.\ttacus)  cynthia,  Spilochalcis  mariie  from  co- 
co .IIS  of,  V,  350. 

experiments  with,  ref.,  VI,  274. 
power  of  sembling  in,  VII,  39. 
(Saturnia)  cynthia,  ref.,  IV,  115. 
Sand-flies,  remedies  against.  III,  470. 
.•Sandwich  Islands  sugar-cano  borer,  article  on,   I, 

185-189. 
San  Jose  scale,  origin  of,  II,  312;  VI,  254;  VII,  290. 
in  Oregon  bulletin,  ref.,  Ill,  2.00. 
fruit  dealer  fined  for  selling  fruit  in- 
fested with.  III,  426. 
remedies  for,  IV,  83;  V,  280;  VI,  302. 
in  California,  ref.,  IV,  167. 
enemies,   V,  53,   128;  VI,  250,  362,  363, 

307. 
reported  poisonous,  \,  203. 
in  Australia,  ref.,  V,  214,  2S2. 
said  to  be  introduced  from  Chile,  V,  282. 
in  the  East,  VI,  2,  253,  286,  363;  VII,  153- 

163,  284. 
iu  Virginia,  art.,  VI,  247,  363. 
food  plants  of,  VI,  248,  363. 
mode  of  importation  of,  VI,  249. 
habits  of,  A'l,  250. 
art.  on,  VI,  360. 
literature  on,  VI,  300-302. 
lime-sulphur-salt  against,  VI,  302. 
appearance  of  infested  trees,  VI,  .365. 
how  distributed,  VI,  367. 
destruction  of,  at  various  points,VI,  368. 
structural  characters,  VI,  369. 
in  New  Jersey,  art.,  VII,  163-167. 
in  Idaho,  VII,  202. 
in  New  Mexico,  VII,  209. 
further  notes  on,  art.,  VII,  283-295. 
proposed  law  against,  A'l  I,  284. 
work  against,  VII,  286,  292,  365-374. 
life  history  of,  VII,  287. 
parasites  of,  A'l  I,  289. 
future  spread  of.  A' 1 1,  292. 
probably  of  ,\ustralian  origin,  A'll,  .333. 
on  loquaf,  A'll,  360. 

(See  tiho  Aspidiotus  iwmiciosus.) 
Sannina  exitiosa,  parasites  of,  II,  348  ;  III,  152, 
attacking  cherry,  III,  298. 
in  California,  III,  392. 
.  remedies  against,  lA',  43;  A',  79. 
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Saniiina  cxitiosa,  iirobably  iiitrodueeU  in  New  Mex- 
ico, m.,  VII,  209. 
fitchii,  characters  of.  III,  392. 
pacifica,  characterM  of.  III,  392. 
Sap  beetles,  in  figs,  I,  253. 
Sap-chafer,  brown,  ilaiiiage  by,  A'll,  271. 
Saperda  calcarata,  in  Minnesota,  II,  lli4. 
damaging  poplar  in  Ohio,  X,  54. 
Candida,  on  elm,  I,  "43. 

parasitized  by  Proniacbu-s  eaperdiv,  III,  59. 
parts  of  trees  attacked.  III,  249;  IV,  43. 
concolor,  Ichneumons  bred  from,  in  Minnesota, 
II,  1C4. 

on  willow,  IV,  C6. 
cretata,  ])reference  for  brauche?.  Ill,  249. 
lateralis,  on  Iiickory,  I,  343. 
mopsta,  on  Populus  and  Salix,  V,  82. 
Testita,  parasitized  by  Bracon  i)ectinator  (?),  II, 
348. 
Sapfly,  following  attack   of  other  insects  on  trees, 

VII,  13G. 
Sapocarbol,  German  remedy  againsthop-louse,  VI,  10. 
Saprinus  ferrugineus,  in  Florida  gopher  hole,  VI,  305. 

iiitidulus,  visiting  aroid  plants,  VII,  344. 
Sapsucker,  enemy  of  bollworm,  V,  242. 
Sarcophaga,  infesting  Melanoplus  atlanis,  II,  68. 
causing  Myiasis,  III,  40. 
bred  from  Pieris  rapse,  V,  23. 
hosts  of,  V,  23. 

transmitter  of  disease,  ref..  A',  273. 
carnaria,  in  human  ear,  IV,  341. 
cimbicis,  bred  from  Cimbex,  ref.,  Y,  23. 
davidsonii  n.  sp.,  description  of,  V,  24. 

parasitic  on  Phidippusand  Argiope,  VI,269. 
lielicis,  bred  from  snail,  ref.,  V,  24. 

parasite  of  Loxostege  sticticalis,  VI,  372. 
lineata,  preying  upon  locusts,  ref.,  V,  23. 
opifcra  u.  sp.,  description  of,  V,  22. 
sarracenitv,  feeding  habits  of,  V,  24. 
sp.,  parasitic  on  Cimbex,  V,  5. 
sp.,  reared  from  ailult  scaraba-id,  A'll,  280. 
wohlfarti,  in  Russia,  ref.,  Ill,  397. 

supposed  parasite  on  man,  V,  36,  37. 
Sarcophagida;,  causing  Myiasis,  III,  39. 

parasitism  of,  A'l,  203. 
Sarcophila,  infesting  wounds,  etc.,  mm.,  Ill,  397. 
Sarcopsylla  gallinacea,  article  on,  VII.  23-24. 
on  horse.s,  VII,  280. 
penetrans,  in  Chile,  I,  154. 

transmitter  of  disease,  ref.,  V,  273. 
Sarcoptes  minor,  itch  caused  by,  IV,  407. 
scabiei,  skin  disease  produced  by,  V,  283. 
var.  ovis,  treated,  III,  91. 
Sarcoptidre,  origin  and  development  of  parasitism  in, 
art.,  IV,  182. 
transmitters  of  disease,  ref.,  V,  27:!. 
Sarrothripa  rewayana,  parasitized   by  Ithyssalus  n. 
sp.,  II,  351. 

parasitized  by  LygocerusC-deiitatus,  IV,  123. 
Satellite  sphinx,  in  Mississippi,  III,  338. 
Saturnia  arnobiii,  curious  chrysalis  of,  V,  131. 
Satnrnida»,  believed  to  be  a  closed  type,  V,  355. 

transformations  of,  rev.,  V,  355. 
Saustus  gremius,  injuring  rice  in  India,  11,61. 
Sawfly  (or  sawHIes),  in  currant  stems,  m.,  V,  18. 
in  United  States,  art.,  A',  6;  ref.,  117. 
remedies  against,  IV,  179 


Sawfly  (or  sawflies),  Canadian,  notice,  VI,  277. 
apple,  in  England,  ref.,  IV,  294. 
borer.     (.SVeCcphus  pygma'us.) 
com  (European),  iji  North  America,  IV,  168. 

(See  ul«o  Cephus  pygmaeus  ) 
currant,  parasite  of,  V,  120. 
dogwood,  article  on,  II,  239-243. 
gooseberry  attacked  by,  IV,  67. 
parasites  of,  III,  60,152,1,54;  IV,  67. 
hollyhock  (new),  art.,  A'll,  251-253. 
larch,  hemlock  damaged  by,  I\,  219. 

in  Canada,  ref.,  VI,  212. 
plum,  in  England,  IV,  38. 
rose,  in  United  States,  art.,  \,  6-11. 

illustrations  of,  \,  273. 

in  Canada,  ref.,  VI,  212. 
Kubus  stems  bored  by,  \,  95. 
sweet  potato,  arts.,  I,  43-47;  V,  24-27. 
in  Nebmska,  ref..  Ill,  4:18. 
in  Virginia,  IV,  74. 
wheat  and  gnus,  art.,  1\,  168-179. 
wheat,  European.     (See  Cephus  pygmseus.) 
-wheat-stem,  ref.,  lA',  357. 
willow,  injuring  hedges,  III,  406;  lA',  132. 

pariisites  of,  ref..  A',  5,  2S9. 

in  Nebraska,  A',  1 96. 
willow-shoot,  art.,  I,S-ll. 
Scabies  iiorvegicum,  disease  produced  by  Sarcoptes 

scabiei.  A',  283. 
Scab  in  potatoes,  cau.se  of,  rev.,  A'l,  349. 
Scale  insects,  gas  treatment  against,  art.,  I,  41—12, 
286;  II,  122;  111,457-460;  IV,296. 

patented  fan-blower  for  destroying,  II,  I'.iS. 

question  in  Florida,  II,  3C7. 

parasites  of,  II,  381;  III,  487. 

fumigation  against,  III,  72,  176;  IV,  328. 

importation  of,  into  California,  III,  182. 

reviews  of  articles  on.  III,  253. 

winter  wash  against,  III,  347. 

ladybirds  versus,  III,  347. 

new,  art.,  111,382. 

argument  against  spraying,  lA',  1.54. 

attempt  to  introduce  enemies  of,   lA',   163- 
164,  289,  400. 

California,  ref.,  IV,  107  ;  V,7.5,  281,  282. 

from  Tahiti,  IV,  213. 

from  Trinidad,  IV,  213. 

infesting  orange  trees  imported  from  Sand- 
wich Islands,  list,  lA',  218. 

destroying  saltbush,  ref.,  IV,  294. 

another  imported,  lA",  347,  348. 

eaten  by  a  mouse,  lA',  410. 

on  strawberry,  m.,  A',  17. 

new,  on  gr.ipe,  A',  19. 

on  orange,  m.,  A",  19. 

from  Antigua,  ref.,  A',  52. 

New  Mexico,  rev..  A',  65. 

remedies  against.  A',  74. 

new  enemies  of,  A',  140. 

.Jamaica,  food-plants  of,  A',  1.58-160. 

on  orange  in  Bermuda,  A',  203. 

not  poisonous.  A',  203. 

Australian  parasites  reared  from.  A',  207. 

ou  Karo  bush.  A',  210. 

Leucopis  preying  on,  Y,  279. 

art.  on,  rev.,  A',  362. 

new  (Diaspis  lanatus),  in  Florida,  A'l,  39. 

new  species  of,  rev.,  A'l,  57. 
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Scale  insects,  on  ivy,  note,  VI,  327. 
effects  of  frost  on,  A'll,  282. 
Arizona,  VII,  359. 
newly  imported,  VII,  42G. 
pernicious.     (See  Siin  Jose  scale  and  .Vspidiotus 
jieruiciosus.) 
Scaptoniyza  apicalis    =   Drosdiihila   liaveola,    VII, 

382. 
Scaraba'id  beetles,  time  of  tliglit  in,  rum.,  IV,  229. 

larvae,  on  sugarcane,  IV, 388. 
Scarites  subterraneus,  destroying  army  worm,  III, 
54. 

mites  on,  m.,  IV,  27. 

Prosacantlia  caraborum  bred  from  cKgs  of, 

IV,  124. 
said  to  destroy  peach-borers,  IV,  204. 
is  it  herbivorous  ?,  IV,  330. 
in  cotton  fields,  A'll,  246. 
Scatophaga  stercoraria,  in  Jlichigau,  II,  43. 
Sceliocalopteui,  bred  from  eggs  of  Caloptenusatlanis, 
IV,  124. 
ci-nsti,  bred  from  <}<i;s  (if  Acridinm  melaiiocera, 

IV,  1J4. 
luggeri,  bred  from  eggs  of  Caloptenussp.,  IV,  124. 
ovivora,  bred  from  Dissosteira  Carolina  eggs,  IV, 
124. 
Scenopinus  pallipes  {?),  under  carpets.  III,  65. 
Scepsis  edwardsii,  descr.  preparatory  stages,  11,361. 
Schiuia  intrabilis  n.  sp.,  descr.,  V,  331. 

ligew  n.  sp.,  descr.,  V,  331. 
Schistocerca  americana,  damage  by,  art.,  VII,  220- 
229. 

remedies  against,  VII,  228,  229. 
in  Illinois,  A'll,  429. 
peregrina,  changes  of  color  in,  V,  56. 

fungus  disease  of,  IV,  151,  408  ;  A',  359. 
Schizax  sena,\,  on  aiiricot,  Y,  39. 
Schizocerus  ebenns,  art.,  I,  43-45. 

parasitized  by  Mesoleins  schizoceri,  III,  461. 
on  sweet  potato,  ruf.,  V,  24. 
privatus,  on  sweet  potatoes,  l\,  74  ;  \,  24-27. 
Schizoneura  corni,  panicola  identical  with,  II,  108. 
host  of  Lasius  brnnneus  var.,  ni..  Ill,  234. 
cornicola,  confused  with  corni,  II,  108. 
fungicola,  synonymous  with  corni,  II,  109. 
lanigera,  in  Chile,  I,  1.53. 

in  Australia,  I,  362;  II,  336;  m.,  Ill,  195. 
in  Tasmania,  II,  287;  VI,  11,  12,  37. 
soot  against,  II,  290. 
spraying  against.  III,  400. 
in  Utah,  m.,  IV,  75. 
in  India,  ref ,  IV,  296. 
ladybirds  feeding  on,  III,  191;  IV,  339. 
in  Idaho,  VII,  202. 
in  New  Mexico,  A'll,  209. 
panicola,  a  synonym  of  corni,  art.,  II,  108-109. 
tessellata,  mistaken  for  fungus,  III,  295. 
venusta,  synonymous  with  corni,  II,  109. 
Schizoprymnus  texanus,  parasitic  on  Trypeta  solida- 

ginis,  II,  35.3. 
Schizura  iponKea;,  description  of  larva.  III,  62. 
Sciaphilus  asperatus  (muricatus),iu  Maine,  VII,  272. 


Sciapteron  robini.v,  in  cottonwood  i 

A\''ashington,  II,  18. 

tricincta,  on  willow,  lA',  66. 

biologic  notes  on,  A',  82. 

Sciara,  larvie  under  pear  bark.  III, 

gregarious  larvse  of,  lA',  214. 


lifornia  and 


Sciara,  yellow  fever  fly,  ref.,  \'I,  273. 

sp.,  sap  fly  on  trees,  VII,  136. 

sp.,  i)otato  scab  gnat,  A'll,  147. 

sp.,  in  mushrooms,  A'll,  151,  152. 

tritici,  injuring  wheat,  A'll,  406. 
SciriKiphaga  intacta,  on  sugar  rane,  in  Java,  IV,  102. 
Scitala  nigrolinoata,  injuring  wheat,  II,  336. 

pruinosa,  injuring  wheat,  II,  336. 
Sciurus  carolinensis  leucotis,  infested  with  Cuterebra, 

I,  215. 

hudsonias,  infested  with  Cuterebra.  I,  215. 
Scleroderma  macrogaster,  in  mines  nf  Xyletinus  pel- 

tatus,  A'll,  150. 
Scoleocampa  liburna,  i)arasitized  by  Apanteles  poli- 

tus.  III,  17. 
Scoliopteryx  libatri.x,  Opliion  bred  from,  11,  382. 
Scolopendra,  dangerous  eflfects  nf,  m.,  II,  275. 

woodii,  poisonous  qualities  of,  IA\  147. 
Scolops  sulcipes,  on  cotton,  A'lT,  .322. 
Scolytid,  in  apple  twig«,  lA',  43. 

n.  sp.,  on  Ficus,  parasitized  by  Cerocephala  scoly- 

tivora,  lA',  122. 
on  sugar  cane,  ref..  A',  65. 
Scolytida",  in  Dr.  Bos'  compendium,  I  A',  149. 
enemies  of,  rem..  A',  146. 
biologic  notes  on,  ref.,  V,  212. 
parasitic,  paper  on,  ref.  A',  288. 
of  A^est  A'irginia,  rev.,  A'l,  1. 
Imported  enemy  of,  A'l,  123. 
their  food  plants,  art.,  A'l,  260. 
Scolytus  4-spinosus,  credited  with  work  of  Magdalis 
olyra,  m.,  lA',  130. 

liara.sitized  by  Lysiternnis  seolytiiida,   lA', 

258. 
parasitized    by   Spathius   unifaseiatus,    lA', 
258. 
muticus  (?),  parasitized  by  Spathius  brunneus, 
IV,  257. 
parasitized  by  Ilelcon  ligator,  I  A',  259. 
nigulosu.s,  in  diseased  trees.  III,  86. 
in  Indiana,  III,  298. 
on  apple.  III,  468,  469. 
in  Illinois  report,  ref.,  lA',  293. 
Eupelmus  sp.  reareil  with,  A',  250. 
parasite  of,  A" I,  1. 

samples  of  work  exhibited,  A'l,  240. 
unispinosus,  on  Picea  engelmanni,  A'll,  255. 
Scoparia  refngalis,  fronr.\i-gus  Mountains,  A'l,  254. 
Scopelosoma  sidus  (?),  parasitized  by  Rhogas  n.  sp., 

II,  351. 

Scorpion,  whip,  lial>its  and  sting  of.  III,  334,  335; 
IV,  278. 
local  name  of  Diapheromera,  A',  271. 
efiect  of  bite  of,  art.,  A'll,  260-263. 
Scotogramma  densa  n.  sj).,  descr..  A',  329. 
Screw  worm,  homiuivorous  habits  of,  art.,  lA',  2fiO- 
201. 

in  Texas  bulletin,  III,  362. 
treatment  against,  corr.,  lA',  275. 
more  injurious  than  buffiilo  gnat.  III,  453. 
in  Mississippi,  III,  460;  IV,  34,  90. 
in  Louisiana,  r'>f ,  A',  5. 
attacking  a  boy.  A',  265. 
enemy  of.  A',  269. 
in  Xew  Mexico,  VII,  210. 
Sculptured  corn  sphenophorus,  in  Nebraska  report, 
II,  258. 
(See  also  Sphenophorus  seulptilis.) 
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Scurfy  liiirk-lousc,  on  cunuuts,  I,  324,  383. 
note  on,  III,  4,  259. 

of  apple  =  Chiouaspis  furfunis,  VII,  5, 120, 
18G. 
Scutigera(Ceriiiutia)  forcojif,  in  houses,  II,  :ilii;  III,     | 
85. 

devouring  Callimorpha,  A'l,  258. 
Scydmreuus  near  brevicornis,  food  habits,  II,  278. 
Scyniuids,  importation  of,  IV,  289. 
Scymnus  aniabilis,  Jle.xican  Icerya  enemy,  I,  130. 
Australian,  in  California,  art.,  V,  127. 
caudalis,  feeding  on  cotton  aphis  and  Aleyrodes, 

VII,  247. 
cervicalis,  preying  on  Aphides,  II,  281;  VII,  247. 
circularis  n.  sp.,  descr.,  I,  365. 
collaris,  identified,  IV,  135. 
fagus,  compared  witli  S.  lophantlia^  V,  128. 
flavifrons,  Pachyneuron  sp.  reared  from,  X,  207. 
lophantha^,  established  in  California,  V,  127. 

not  offectivo  against  San  Jose  scale,  A'l,  363. 
nebulosus,  on  hop  louse  in  Oregon,  VI,  l:!. 
New  Zealand  species  sent  to  California,  1\ ,  163. 
punctuni,  destroying  red  spider.  III,  422. 
restitutor,  Australian  Eriococcus  enemy,  I,  303. 
n.  sp.,  descr.,  I,  364. 
importation  of,  ref.,  V,  127. 
two  new  species,  art.,  I,  364-365. 
Scyphophorus  acupunctatus,  on  grape,  V,  35. 
food  habits  of,  I,  199. 

yucca\  on  Yucca  whipplei,  V,  35,  311,  312. 
Scythropus  elegans,  food  habits.  III,  37. 
Seed  pod,  curious  deformation  of,  V,  280. 
Seirodonta  bilineata,  i>arasites  of,  VII,  280. 
Selandria  cerasi,  on  plum.  III,  163. 
on  quince.  III,  171. 

possible  occurrence  in  Tasmania,  III,  480. 
ignota,  life  history,  II,  137. 
obscurata,  closely  allied  to  ignota,  II,  140. 
rosa?,  in  Ohio,  I,  319. 
rubi,  in  Michigan,  II,  42. 
in  New  Jcrsej',  \,  96. 
Selenia  illustraria,    effects   of  temperature   on    llie 

coloring  of,  note  on,  III,  481. 
Semasia  bucephaloides  n.  sp.,  description.  III,  465. 
n.  sp.,  on  apple,  m.,  V,  17. 

olivaceana,    parasitized    by   Pimpla   inquisitor, 
III,  4P2. 
Semiotellus  chalcidiphagns,  parasite  of  wheat  stem 
pest,  mm.,  \,  90;  VI,  151. 

destructor,  bred  from  Hes.sian  fly,  in  California, 
II,  252. 
parasite  of   Hessian  tly,  experiments  with, 
IV,  181. 
uigiipes,  Ile.ssian  lly  parasite,  I,  132;  II,  390. 
importation  of,  lU,  164,  355,  367;  IV,  179; 

VI,  133. 
=  Kntedon  epigonus,  V,  72 ;  V 
356. 
Semotilu.s,  insect  diet  of,  I,  150. 
Senses  of  insects,  article  on,  VII,  33-41. 
Sericaanthracina,  on  i)lum,  V,  350. 
Sericaria  mori,   in  Indiau  Museum  Nc 
388. 

uric  acid  excreted  by,  IV,  226. 
silk  gut  from,  ni.,  V,  48. 
Sericoris  bipartitaua,  ou  celery,  ref.,  VI 
Serimeter,  art.,  I,  333-338. 
Serropaliius  barbatus,  from  blade  spruce, 


375;  VII, 


v.,  II, 


Sesia  tulipiformis,  indexed  under  .ligeria. 
Sesiid  pest  of  the  i)er8  mmou,  IV,  332. 
Sesiidic.     (See  also  JEgerida-.) 
Seventeen-year  locust,  in  New  Jersey,  VII,  192. 
Shad,  hickory,  insect  diet  of,  I,  159. 
Shadctree  insects,  West  A'irginia,  bull,  on,  rev., VI,  1. 
"Sharp  eyes,"  rev.,  IV,  166. 

Sharpshooter,  glassy-wiuged,  remedies  against,  art., 
V,  150-154. 

on  cotton,  VII,  322. 

irrorated,  feeding  on  cotton,  VII,  323. 

wave-marked,  ou  cotton,  A'l  I,  322. 

white-margined,  feeding  on  cotton,  A'll,  322. 
Sheep,  animal  parasites  of.  III,  91. 

dip.  Cannon's,  against  cattle  tick,  A',  294. 
kerosene  emulsion  as.  III,  258. 

gad-fly,  in  Chile,  I,  155. 

rot  fly,  eggs  not  inserted,  II,  175. 

scab,  kerosene  emulsion  against,  III,  297;  V,  6. 

tick,  in  Chile,  I,  155. 

preventive  measures.  A',  294. 
Sheepshead,  insect  diet  of,  I,  159,  1(10. 
Shiner,  insect  diet  of,  I,  159. 
Shoes,  injured  by  Monohamnius  confusor,  IV,  77. 

injured  by  Sitodrepa  panicea,  IV,  403. 
Shovel  fish,  insect  diet  of,  I,  159,  160. 
Sialis  infumata,  resembling  Proniiba,   ni.,  \\,  370. 

in  pools  with  Simulium,  I,  99. 
Sigalphinas  bred  parasitic,  II,  353. 
Sigalphus  canadensis,  bred   from  .\nthonomus,    II, 
281  ;  III,  307. 

copturi,  parasitic  on  Copturus  longulus,  II,  353. 

curculionis,  hosts  of,  II,  281,  353. 

transported  from  one  locality  to  another, 
A'l,  132. 

nigripes,  parasitic  on  Andiicus  coxii,  11,  3.'>3. 

sp.,  i)arasitio  on  Chaicodermns  ieneus,  m.,  A'll, 
280. 
Sight  in  insects,  A'll,  33. 
Signiphora  llavopalliata,  ref.,  A'l,  233. 

occidontalisu.  sp.,  A'l,  2.53  ;  descr.  235. 
Signiphorina>,  subfam.  nov.,  descr.,  A'^I,  234. 
Silk-covered  walnut,  note  on.  A',  141. 
Silk  culture,  note  on.  III,  199,-  lA',  64. 
in  Calif-rnia,  m.,  IV,  337. 
in  St.  Helena,  VI,  54. 

damaged  by  cigarette  beetle,  VI,  40. 

exhibits  at  AVorld  s  Fair,  A'l,  242. 

gut,  from  native  silkworms.  A',  48. 

insects,  wild,  of  India,  ref.,  IV,  296. 

nest  of  lepidoptcron,  III,  482. 
of  social  larva;,  IV,  84. 

of  spiders,  paper  on,  rev..  A',  210. 

"sacred,"  of  India,  a  hoax,  VI,  327. 

spider,  of  Madagascar,  A',  347. 

spinning  cavo  larva-,  note,  A'l,  47. 

tenacity,  elasticity,  and  ductility,  art., 1, 309-312. 

utilization  of  spider,  V,  347. 
Silkworm,  I'ji  parasite  of,  I,  62. 

oak-feeding,  art.,  I,  27:1-277. 

disease  of,  III,  175. 

said  to  be  supported  by  ramie,  II  I,  301. 

.\merican,  in  Mississippi,  III,  338. 

grasserie  of,  art..  Ill,  44.5-451. 

Japanese  parasite  of,  art.,  IV,  113. 

native,  silk  gut  from.  A',  4S. 

eggs,  effect  of  low  temperature  ui>on,  A'l,  335. 
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Silpha  in.vqualis,  in  decaying  cabUagi-  lieail,  III,  149. 
lupponica,  food-habits  and  distribution  of,  ref., 

V,  2ST. 
noveboracensis,  identified.  III,  40ri. 
opacii,  injuring  niangolds,  1,  259. 
feeding  on  beet,  ref..  Ill,  2;J0. 
Silvauus  advena  =  Cathartus  advena,  VII,  419. 
bidentatus,  in  chick -Mea?,  VI,  218. 
cassia'  ^^  S.  fniadricolliB  ^  C'athartvis  gemellatiis, 

VII,  418. 
quadricollis  =  Cathartus  genielltitus.  VII,  118. 
in  yeast  cakes,  I,  284. 
in  Oregon  bull.,  ref.,  Ill,  256. 
In  Mississippi,  ref.,  IV,  29o. 
in  Maryland,  ref.,  V,  2. 
at  World's  Fair,  VI,  218. 
parasite  of,  VI,  22:i. 
in  sugar,  ref.,  VI,  27-"). 
attacking  almond  nioal,  m.,  VII,  32. 
sp.,  drugs  attacked  by,  VII,  .32. 
Silver  fish,  in  bouses,  II,  315. 
Silvei-sides,  brook,  insect  diet  of,  I,  l.')9,  ICO. 
"Silvertoji,"  duo  to  several  insects,  V,  124. 

due  to  Thrips,  \,  127. 
Silver  Y-nuith,  on  clover  in  England,  ni.,  V,  296. 
Simplosis  dolichogaster,  ,a  Gracillaria   parasite,  ni., 

V,  r;6. 

Siniuliuni.  in  New  Mexico,  V,  (il. 
investigation  of,  II,  8. 
Ithaca,  art.,  I,  99-101. 
meridionale,  and  chicken  cholera,  I,  14. 

Professor  Riley's  work  on,  I,  99. 

larva;  in  Louisiana,  II,  9. 

effect  of  open  winter  on,  II,  261. 
occidentale,  dispersed  by  irrigation,  V,  SI. 

in  New  Me.xico,  VII,  211. 
pecuarnni.  Professor  Riley's  work  on,  I,  99. 

effect  of  open  winter  on,  II,  261. 
spp.,  larviu  in  Arkansas,  III,  451. 
transmitter  of  disease,  ref.,  V,  273. 
venustum,  at  Washington,  T,  99. 
rs.  young  trout,  'S'll,  50. 
Virginia,  and  chicken  cholera,  I,  14. 
Sinea  diadenia,  feeding  on  Loma  nigrovitta,  V,  35. 

destroying  cotton  worms,  VII,  321. 
Sinoxylon  basilare,  abnormal  specimen,  I,  162. 

on  niesquite.  III,  4.'i4. 

syn.  note,  IV,  130. 
declive,  haliits  of,  IV,  260. 
sp.,  fro:n  bamboo  box,  I,  57. 
suturale,  on  grape,  IV,  261. 
texanuni,  near  Washington,  I,  1G2. 
Siphocoryno  pastinaccix;,  on  carrot,  II,  .328. 

xant'.ii,  on  Xanthium,  ref.,  Ill,  .■)12. 
Siphonapter.i,  a  val;d  order,  m.,  V,  2SS. 
Siphonopbora  aveiui?,  injury  in  1889,  II,  31. 

in  :^Iichigan,  II,  44. 

parasites  of,  II,  216;  III,  60,  61;  IV,  123. 

oat  crop  destroyed  by.  III,  57. 

compared  with  Toxoptera,  IV,  247. 

in  Illinois  report,  ref.,  IV,  293. 

Idaho  and  AVasbington,  VII,  202. 

in  Ohio,  VII,  205. 
cucurbit;v,  parasitized  by  Lysiphlebus  cucurbi- 

taphidis,  III,  60. 
geranii,   apparently   identical    with    species   on 

Ostrya,  V,  236. 
granaria,  in  England,  ni.,  V,  293. 


Siphonopbora  granaria,  on  wheat,  m.,  V,  296. 

nisiv,  parasitized  by  Lysiphlebusabntiionapbidis. 

Ill,  61. 
rnilheckia',  coloring  matter  of,  V,  49. 
Bp.,  near  erigoranensis,  on  salsify,  II,  2.56. 
sp.,  parasitized  by  Praoii  buniulaphidis.  III,  6:1. 
sp.,  panisitizcd  by  Lysiphlebng  eragrostapliidis. 

Ill,  60. 
sp.,  parasitized  l,y  Lysiphlebus  abntilonapbi.lis, 

III,  61. 
sp.,  on  hop  in  Califoinia,  ref.,  IV,  167. 
sp.,  on  hop  hornbeam,  V,  236. 
sp.,  near  glauca,  in  Trinidad,  \l,  196. 
sp.,  cause  of  "twitter,"  VII,  265. 
viticola,  parasitized   by  Lysiphlr-bus  salicaphis, 
III,  61. 
Sirex  g'igas,  time  for  growth,  I,  179. 
h.abits  of,  I,  169. 
spectrum,  parasite  of,  I,  169. 
Siricida>,  monograph  of,  rev.,  A'l,  49. 
Sitaris  humeralis,  on  history  of.  III,  3. 

mnralis,  resemblance  to  Leonia,  I,  213. 
Sitodrepa  panicea,  in  Chile,  I,  154. 
in  red  pepper,  II,  ,321. 
in  Stramonium,  III,  163. 
damaging  leather,  IV,  403. 
lists  of  plants  and  drugs  attacked  by,  V.  33; 

VII,  31,32. 
living  in  cliocolate,  V,  2()8. 
damaging  gun  wads,  V,  269. 
at  World's  Fair,  VI,  219. 
in  warehouses,  ref.,  VI,  332. 
Ijookworm  injury  due  to,  VII,  397,398. 
Sitomys  californicus,  ema.sculating  bot  in,  VI,  46. 
Sitones  flave.scens,  in  Iowa  bull,  IV,  87. 

hispidulus,  recently  importcil  from  Europe.  II, 
123. 
enemy  to  clover,  II,  385. 
liueatus,  in  England,  m..  A',  296,341. 
Sitophilusgranarius  =  Calandragninaria. 

oryzK  =  Calandra  oryza. 
Sitotroga  (Gelechia)  cerealella,  prior  to  Revnlntion, 
I,  108. 

injury  in  Australia  by,  I,  364. 
damage  in  America,  II,  lb7. 
Ephestia  larva;  referred  to.  III,  1.^9. 
in  Virginia,  III,  339;  V,  325. 
remedies  against,  IV,  207,284;  V,  327. 
in  Mississippi  bulletin,  ref.,  IV,  293. 
in  India,  ref,  IV,  296. 
Tineola  biselliella  bred  with,  IV,  40<i. 
in  Maryland,  ref.,  V,  2. 
in  Kansas,  V,  116. 
natural  history  of,  V,  326. 
early  writings  on,  V,  326. 

(.sVt-  (iho  Angoumois  grain  moth.) 
Six-spotted  mite  of  the  orange,  art.,  II,  225. 
Skuuk,  destroying  tho  white  grub,  II,  195. 

(•nemy  of  grasshoppers,  m.,  IV,  51. 
Slip  record.s,  note  on,  art.,  VI,  198. 
Sludgite,  against  horn  fly  on  cattle,  VI,  3. 
Slug,  indexed  under  pear  slug,  rose  slug,  etc. 
Smeared  dagger,  injuring  strawberry,  ref..  Ill,  364. 
Smerinthus  ocellatus,  parasitized  by  Apauteles  sme- 

rinthi,  III,  16. 
Smell,  in  insects,  VII,  36. 
Smer-keh  =. Syrian  bookworm,  VI,  265. 
Smicronyx,  synopsis  of,  ref.,  V,  279. 
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Smicronyx,  tj-chioides,  jjiirasitizcd  by  Bracon  ii.  sp., 

II,  350. 
Smilia  cjimelus,  food-plautrf  of,  V,  'M. 
Smuts,  in  herbarhini,  lU'StroviMl  by  Latlnidius  filifor- 

mis,  V,  2C3. 
Smyiitliurns,  destroying  red  rust  of  wheat,  II,  259. 

hortensis,  on  cucumber  and  tobacco,  III,  161. 
Snail,  broken-tail,  in  Bermuda,  IV,  334;  V,  269. 

Zaitha  devouring,  II,  201. 
"Snalic-wonus,"  gregarious,  IV,  214. 
Snow  flea,  swarming  of,  ni.,  \,  202. 

insects  found  on,  IV,  335. 
Snowia,  notes  on  genus,  ref.,  \,  280. 
Soaji,  remedy  against  Ajiliis,  ref..  Ill,  257. 

sludge  oil,  in  New  Jersey  bulletin.  III,  361. 
fish  oil,  in  New  Jersey  bulletin,  III,  361. 
against  cabbage  lice,  ref.,  V,  62. 
against  hop  louse,  VI,  14,  15. 
against  the  San  Jose  scale,  expts.  with,  VII,  293, 
370. 
Sodii,  nitrate  of,  as  an  insecticide,  VI,  Oil. 
Soft  peach  scale,  in. New  Mexico,  ref.,  V,  65. 
Soldier  beetle,  in  Yucca  flowers,  I,  370. 

feeding  on_sugar-cauc  borer,  III,  362. 
bug,  de.stroying  gypsy  moth,  IV,  ,354. 
as  enemy  of  boll  worm,  V,  242. 
also  called  huckleberry  bug,  V,  271. 
bull-horned,  feeding  on  cotton  aphis,  VII, 

321. 
clubbed,  feeding  on  cotton  aphis,  VII,  321. 
crowned,  destroying  cotton  worms,  VII,  321. 
glassy-winged.     {See  Ilyaliodes.) 
green,  on  sweet  potatoes,  V,  261. 
feeding  on  cotton,  VII,  320. 
(See  aho  Nezara  hilaris.) 
mosquito-shaped,    feeding     on   caterpillars, 

VII,  322. 
single-spotted,  puncturing  cotton,  VII,  320. 
social,  feeding  on  cotton  aphis,  VII,  322. 
two-spined  green,  feeding  on  cotton  aphis, 
VII,  322. 
Solenaspis  byaliuus,  preying  on  Jle  ograpta  polita, 

VII,  320. 
Soleuobia  walshella,   parasitized  by  Limneria  solo- 

nobire.  III,  158. 
Solenopsis  fugax,  destroying  blackberries,  II,  257. 

geminata,  on  cotton,  VII,  242. 
Sorghum  borer,  in  India,  II,  Gl. 
South  Australian  insects,  note  on,  VII,  266. 
Sow  bugs,  feeding  on  living  plants.  III,   69,  402; 
IV,  401. 

in  a  well,  VII,  429. 
Spalacopsis,  synopsis,  ref.,  IV,  350. 
Spalangia,  hosts  of,  IV,  123. 

dn  sophilae,  hosts  of,  IV,  123. 
hromatobiii;,   parasitic   on    Ila'matobia   serrata, 
IV,  123. 
Spalangiiine,  synopsis  of,  ref.,  V,288. 
iSpalgis,  carnivorous  habits  of.  III,  482. 
Span-worm,  gooseberry  and  curnuit,  ref.,  IV,  355. 
new,  on  apple  trees,  m.,  V,  17. 
on  plum,  V,  18. 

on  corn  in  New  Jersey,  VI,  188. 
Sparrow^  chipping,  as  insect  destroyer,  V,  266. 
English,  traits  of.  III,  393. 

favorable  view  of,  I V,  153 ;  V,  349. 
!•«.  horse  botfly,  V,  342. 


Sparrow  hawk,  good  service  in  Colorado,  11,146. 

destroying  the  white  grub,  II,  195. 
Sparthocerus  diffusus,  on  grai)e,  ni.,  V,17. 
Spathiina',  bred  parasitic,  II,  350. 
Spathius  abdominalis,  parasitic  on  PhUeosinua  den- 
tatus,  11,350. 
brevicaudus,    parasitic     on      Rryocu'tes     auto- 
graph us,  IV,  258. 
brunneus,  hosts  of,  IV,  257. 
canadensis,  host.s  of,  IV,  258. 
clavipennis,   parasitic  on  Polygraplius  rntipen- 

nis,  IV,  257, 
sequoia',  parasitic  on  coleopterous  larva  on  red- 
wood, 11,350. 
siinillimus,  ho.sts  of,  IV,  258. 
unifasciatus,    parasitic   on    Scolytus   4-siiiiiosus, 
IV,  2.58. 
Species,  what  constitutes  a.  A',  352. 
Spermophagus  pectoralis,  in  stored  beuns,  VII,  328. 
robinia.>,  not  on  locust,  IV,  94,  131. 

on  Gleditschia  triacanthos,  V,  106. 
sp.  (=  pectoralis)  in  beans,  VI,  220,  223. 
Sperniophilus  13-lineatus,  parasite  of,  IV,  147. 

insectivorous,  V,  5. 
Spha;nothecus,  generic  synopsis,  ref.,  IV,  350. 

suturalis,  on  Mesquite,  V,  39. 
Sphrerius  politus,  exhibited,  111,431. 
Spha»rophoria,  larva  carnivorous,  I,  5,6. 
Spha.>roplithalma  castor,  identified.  III,  419. 
Spha>ropyx  bicolor,  parasitic  on  arctiid  (?,i,  II,  352. 
Spharagemon  balteatum,  in  New  Jlexico,  VI,  31. 
Sphendale  infuscata,  American  species,  m.,  II,  340. 
Sphenophorus,  food  habits  o"",  1, 199. 
liratus,  comparison  of  larva,  1, 188. 
obscurus,  art.,  I,  185-189. 

in  Fiji  Islands,  VII,  279. 
ochreus,  life-history,  II,  132. 

affecting  corn.  III,  159;  V,  66,  112. 
parvnius,  iu  Iowa  bull.,  V,  66,  112. 
pulchellus.    (See  Rhodobainus  13-punetatus.) 
robustus,  comparison,  I,  188. 
sacchari,  in  sugar-cano,  I,  185. 
sculptills,  in  New  Jersej-,  IV,  44. 
sp.,  X.vlcboruspubescensassociated  witli,  IV,  402. 
sp.,  on  sugar-cane,  V,  277. 
Sphex  sp.,  carrying  off  cotton  locu.sf,  VII,  241. 
Sphinctus,  an  external  parasite,  I,  171. 
Sphingicampa  bicolor,  on  Gymnocladus  canadonsis, 

V,  204. 
Sphingida;,  taken  by  electric  lamps  at  I'oughkeepsie, 

N.  Y.,  list  of,  art.,  111,322. 
Sphinx  atropos,  stridulation  of,  II,  13. 

Carolina,  in  Mississippi,  II,  283  ;  III,  338. 
catalpa,  note  on,  II,  382. 

eaten  by  bird.«,  V,  3.50. 
chersis,  on  ash,  m..  Ill,  232. 
coniferarum,  parasitized  by  Thyreodon   itiorin, 

III,  155. 
convolvuli,  on  sweet  potato  in  New  Zealand,  II, 

135. 
drupifex'aruni  (?),     parasitized   by    Ileteroganuis 

fumipenuis,  II,  351. 
eremitus,  on  mints,  IV,  206. 
ligustri,  on  privet  hedge,  I,  22. 
quinquemaculata,  remedy  against.  III,  171. 
iu  Mississippi,  ni..  Ill,  337. 
parasitized.  III,  337. 
Apanteles  bred  from,  IV,  134. 
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Spliiux,  tobacco,  remedy  against,  V,  275. 
Spiilurs,  iiarasites  of,  art.,  1,  42-43,  2G9-271,  27.1-275, 
2SI2,  324;  11,359;  111,401;  IV,202;  lotter,  VI,  2GS. 
bite  of,  art.,   I,  204-211,  280,  313,  347,  348;  II, 
46,  180,  254;  III,  30,  127,  337,  302,  487;  IV,  80, 
266,  277,  270,  292;  V,  348;  VI,  52,  -.50;  VII,  279. 
effect  of  hydrocyanic  acid  gus  on,  I,  280. 
Dr.  JMar.x's  catalogue  of,  rov..  Ill,  2. 
poisonous,  of  Au.stralia,  III,  337. 
of  District  of  Columbia,  addross  on,  m.,  Ill,  357. 
cliaracter  of  circumpolar  species,  III,  431. 
migrating  in  midwinter.  III,  4(59. 
from  Indiana,  remarks  on.  III,  491. 
Mantispa  parasitic  iu  egg-sacs  of,  m.,  IV,  SO. 
American,  rev.  of  work  on,  IV,  1G8. 
distribution  of,  rem.,  IV,  229. 
resembling  Epeira,  m.,  IV,  229. 
Nematodes  parasitic  on,  ni.,  IV,  292. 
publications  on,  rev.,  IV,  345,  410,  rem.,  411. 
destroying  gypsy-moth  larvie,  rcf,  IV,  354. 
Sarcophaga  davidsonil  feeding  on  eggs  of,  V,  24. 
tame,  correspondence  on,  V,  202. 
remarks  on  web  of,  V,  210,  212,  347. 
degeneration  by  disuse  of  organs  of,  rem.,  V,  288. 
parthenogenesis  among,  rev.,  VI,  41. 
letter  on  mimicry  of,  VI,  39. 
Ceylouese  parasite  of,  VII,  279. 
Spilarctia  suffusa,  damaging  jute  in  India,  IT,  62. 
Siiilochalcis  maria>,  bred  from  cocoons  of  Attacus 
cyuthia,  V,  350. 

from  Jamaica,  VI,  327. 
Spilomyia,  larval  habits  of,  m.,  1,5. 
cjpilosoma    fuliginosa,   a   circumpolar    species,  art., 
II,  236-237. 
virginica,  eating  .salsify,  II,  255. 
eating  muskmelons,  II,  382. 
parasites  of,  111,1.5,151,155;  IV,  123,  195. 
in  Mississippi,  m.,  Ill,  338. 
Spittle  insects,  in  Massachusetts  bulletin,  III,  365. 
Spondyliaspis,  note  on  genus,  V,  219. 
Spoonbill,  as  locust  destroyer,  IV,  409. 
Spotted  bean  beetle,  note  on,  V,  356. 
{See  also  Epilachna  corrupta.) 
cutworm,  on  celery,  ref.,  VI,  211. 
ladybird,  parasite  of,  I,  101,339. 
Sprayer,  a  home-made,  VI,  53. 
Spraying,  experiments  in,  II,  181. 

good  results  from,  IV,  167,  204,  205,  288,  409. 

directions  for,  rev.,  IV,  295. 

fruits,  analysis  of,  refs.,  V,  1,3. 

art.  on,  ref.,  V,  06. 

with  arsenites  cs.  bees,  art.,  V,  121-123;  VII,  132- 

134. 
and  spraying  materials,  in  Tasmania  handbook, 

ref.,  V,  217. 
legislation  against,  V,  272;  VI,  183. 
against  fruit  insects,  ref.,  V,  273. 
orchards  to  protect  wheat,  VI,  152. 
not  effective  against  scale  insects,  VI,  176. 
fruit  trees  in  bloom,  art.,  VI,  181. 
of  orchards,  bull,  on,  rev.,  VI,  211. 
with  arsenicals,  correction  of  niisstatejnent,  VI, 

345. 
agxinst  sugar-beet  webworni,  VI,  373. 
without  a  pump,  art.,  VII,  114,  Hi. 
on  a  large  scale,  VII,  413. 
machine  (or  machines),  cheap,  III,  39  ;  V,  5. 
competition  in,  111,434. 


Spraying  machine  (or  machines),  standard  littings 
for,  IV,  58,59. 

used  iu  Central  Park,  IV,  61. 
in  Mi.ssissippi  bull.,  ref.,  IV,  90. 
exhibition  of,  V,  272. 

{See  also  Arsenicals,  insecticides,  etc.) 
Spring-tails,  a  swarm  of,  V,  202. 
Squash  borer,  in  Mississippi,  1,17;  II,  283;  III,  337. 
life-habits  and  remedies,  art.,  IV,  .30. 
remedies  for,  IV,  138,  271;  V,  81;  VI,  209. 
notes  on  biology  of,  V,  85. 
egg-laying  of.  A',  97. 
in  New  .lersey,  VI,  187,  209. 
{See  aim  Melitlia  ceto.) 
bug,  in  Mississippi,  II,  283. 

in  Massachusetts  bulletin.  III,  365. 
in  New  Jersey,  VI,  187,  209. 
in  New  Mexico,  VII,  210. 
{See  aho  Anasa  tristis.) 
Squash-root  maggot,  in  Colorado,  ref.,  IV,  355. 
Squirrels,  to  prevent,  from  pulling  corn.  III,  258. 
gray,  attacked  by  Cuterebra,  I,  215. 
ground,  parasite  of,  IV,  147. 
red,  infested  with  Cuterebra,  I,  215. 
[     Stable  fly,  as  transmitter  of  contagion,  V,  273. 
Stag  beetle,  on  pear,  ref..  Ill,  308. 
Stagmomantis  Carolina,   American   species,  m.,  II, 
340. 

in  November,  m.,  IV,  229. 
parasites  of,  IV,  243. 
eggs  of,  IV,  244. 
Sarcophaga  bred  from,  V,  23. 
female  vs.  male,  V,  145. 
on  cotton,  VII,  25. 
dimidiata,  American  species,  m.,  II,  340. 
minor,  American  species,  m.,  II,  340. 
Staining  the  Avings  of  insects,  VII,  428. 
Stainton,  H.  T.,  obituary  of,  V,  286. 
Stalk-borer,  in  Miussachusetts  bulletin.  III,  3r)5. 
larger  corn,  art.,  IV,  95-103. 
in  wheat,  early  reference  to,  art.,  IV,  325,  ref., 

357. 
tomato,  damaging  cotton,  V,  50. 
Standard  fittings  for  spray  machinery,  abs.,  IV,  58, 59. 
Staphylinidii?,  restMublanco  to  Tlatypsyllus,  I,  305. 
Staphylinus  vulpinns,  larva  of,  ref..  Ill,  319. 
Starling,  as  locust  destroyer,  IV,  409. 
Statistics  on  insect  injury,  etc.,  Ill,  397;  IV,  ll-I.'i, 

17,  23,  226,  358. 
Stauronotus  maroccanus,  treatment  of,  m.,   IV,  I'lI. 
Stauropus  alternus,  on  tea  plant  iu  Ceylon,  II,  193. 

fagi,  alternus  closely  allied  to,  II,  193. 
Steadota  borealis,  external  parasite  of,  I,  43. 
Stegana(?)  sp.,  found  in  dung,  II,  254. 
Stelidota  strigosji,  parasitir.ed  by  Proctotryjies  obso- 

letus,  IV,  126. 
Stelis  minuta,  parasitic  on  Osinia  Uucomela-na,  V, 
208. 
para-sitism  of  genus  on  O.-mia,  V,  208. 
Stem  eelworm,  iiv  England,  III,  293,  ref.,  366. 

girdler,  currant,  art.,  VI,  296. 
Stenoma  algidella,  possible  synonym,  II,  153. 
characters  and  relations,  II,  150,  164. 
crambitella  n.  sp.,  described,  II,  164. 
furcata  u.  sp.,  described.  II,  153. 
humilis,  synonymy,  II,  1.54. 
leuoillana,  possible  synonym,  II,  153. 
schla;geri,  note  on,  II,  152. 
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Stenoi>elmatu8  fasciatus,  carnivorous,  III,  87. 

erroneously  suijposeil  poisonous.  III,  336. 
moutli-parts  of,  ref.,  YI,  281. 
Stenoiioila  culiciforniis,  feeding  on  caferiiiUars,  VII, 

322. 
Stouoria  apicalis,  on  liistory  of,  III,  3. 
Stenoscolis,  food  liabits  of,  I,  198. 
Stenosplienus  notatus,  habits  of,  IV,  130. 
Stci)!ianocircu8,  new  genus  of  flwi,  \l,  279. 
Stej)Ii:iuodere8  arecre,   not  identical  with    Hj-pothe- 

nenuis  eniditus,  VI,  202. 
Stericta  trabalis,  from  Argus  Mountains,  VI,  254. 
Stcrnidius  (Liojms)  alpha,  parasitized  by  Promachus 

rubrici'ps,  III,  59. 
Stibadiuni  spumosum,  habits  of,  VI,  301. 

descr.,  VI,  302. 
Stibe  :tes  gentilis,  parasitic  on  Leucania  unipuncta, 
III,  154. 
[lottitii,  parasitic  on  Bucculatrix  sp..  Ill,  154. 
Stickleback,  insect  diet  of,  I,  159,  100. 
Stictocophala  festina,  on  tomato,  I,  50. 
inermis,  injuring  peach,  m.,  V,  19. 
food  plants  of,  V,  92. 
.  lutea,  on  wheat,  mm.,  V,  92. 
marmorata,  on  mesquite,  m.,  V,  92. 
Stings  of  insects.    {See  Insect  stings,  Spider  bites,  etc.) 
Stirapleura  decussata,  in  California,  I,  228. 
Stira.stoma  depressum,  attacking  cocoa  trees,  VI,  197. 
Stomata,  on  Carya  alba  caused  by  Phylloxera,  art., 

IV,  327. 
Stonio.vys  calcitrans,  in  Oregon,  I,  109. 
in  Chile,  I,  155. 
in  New  Jersey,  m.,  V,  111. 
transmitter  of  disease,  ref.,  V,  273. 
liabits  of,  I,  102. 

11,-ematobia  formerly  classed  under,  II,  95. 
Strawberry  crow-n  borer,  in  Kentucky,  ref.,  Ill,  364. 
Catolaccus  possibly  parasitic  on,  V,  250. 
girdler,  name  of  Otiorhyuehus  ovatus,  V,  46. 
Emphytus,  in  Ohio,  I,  319. 
leaf-beetle,  in  England,  m.,  V,  296. 

flea-beetle,  in  Indiana,  art.,  Ill,  317. 
-roller,  ref.,  Ill,  304. 

in  Kentucky,  IV,  339. 
root-louse,  mm.,  II,  29),  340. 
Bawtly,  article  on,  II,  137-140. 
weevil,  in  Pennsylvania,  I,  85. 

in  Canada  report,  ref..  Ill,  359. 

on  blackberry,  lA',  76. 

articles  on,  V,  107-180;  VII,  14-23. 

=  Anthonomus  signatus,  V,  175. 

remedies  against,  V,  182. 

in  Delaware,  ref.,  \,  217. 

similarity  of  work  to  that  of  Anthonomus 

iwmorum,  m.,  V,  293. 
in  N-w  Jersey,  VI,  191;  VII,  201. 
Strawson's  air-power  distributor.  III,  193. 
Straw  worm,  wheat,  increase  of,  IV,  400. 

in  Kan-sas,  V,  115. 
Strepsiptera,  Stylopidie  placed  in,  I,  301. 
Strigil  of  bees,  use  of,  VI,  357. 
"Strig  maggot"  (Cecidomyia  sp. ),  on  hop  in  Eng- 
land, m.,  V,  296. 
Strongylus  contortulus,  called  wircworm,  IV,  404. 
Sturm  ia  (Crossoco.smia)  sericaria?,  classification  of, 

IV,  116. 
Stylogaster,  notes  on  genus,  ref.,  V,  280. 
Stylopidn;,  aberrant  forms  in,  I,  300. 


Stylopida',  placed  in  Strepsiptera,  T,  301. 
Submersion  as  a  remedy  against  Phylloxera,  art., 

VI,  315. 
Sucker,  insect  diet  of,  I,  100. 

Suctoria,  Platypsyllus  placed  in,  by  Ritsema,  1,  300. 
Sugar-beet  webworm,  art.  on,  V,  320;  VI,  309. 
Sugar-cano  beetle,  injuring  corn,  art.,  I,  11-13. 
in  Mississippi,  I,  217. 
borer,  in  Fiji  Islands,  V,  270. 

injury  in  India,  II,  01;  IV,  29G,  397. 
in  Louisiana,  II,  389;  III,  302. 
in  Trinidad,  VI,  198. 
in  West  Indies,  IV,  342;  ref.,  V,  52. 
irrigation  against,  V,  80. 
larger,  ref.,  IV,  402. 
small,  ref.,  V,  0.">. 
insects  in  New  South  Wales,  art.,  IV,  385. 
l>in-borer,  notes  on,  IA',  402;  \,  277. 
relation  of  cane  disease  to,  V,  51. 
shot  borer,  rev.,  A'l,  55. 
weevil,  in  Fiji  Islands,  VII,  279. 
Sugar,  iu.sects  found  in,  VI,  274,  275. 
Sulphur  compounds,  as  insecticides  and  fungicides, 
I,  229,  349;  V,  74;  VII,  131. 
against  parasites  of  animals,  A'l,  100. 
against  red  spider,  VI,  344. 
Sunfish,  black  warrior,  insect  diet,  I,  159. 

insect  diet  of,  I,  159,  lOO. 
Swallow,  supplanted  by  sparrow.  III,  394. 
Swallowtail,  tiger,  abnormal,  art.,  VII,  44-47. 
Swarming  of  insects,  I,  28,  90,  320. 
Sweet-potato  root-borer  (weevil),  in  South,  111,334, 
404;  V,  2G1. 

in  Jamaica,  \l,  43. 
sawfly,  art.,  I,  43-45. 

in  Nebraska,  ref..  Ill,  438. 
new,  art.,  V,  24-27. 
Sycamore  lachnus,  description  of  forms  of.  III,  286. 

tree-louse,  in  Washington,  I,  197. 
Sylvia  domestica  and  sialis,  suggested  remedy  against 

red  spider,  IV,  278. 
Symbiotes  auricularuni,  in  ears  of  Carnivora,  IA',  407. 
Synipiezus,  pupation  of,  IV,  194. 
Synageles,  a  myrmecophilons  species  of,  II,  123. 
Synaldis  ulraicola,  parasitic  on  dipteron  on  elm,  III, 

59. 
Synchloe  lacinia,  in  New  Mexico,  mm.,  A'll,  208. 
Synchlora  glaucaria,  in  New  York,  A'l,  28!. 

rubivorana,    apparent   occurrence    in   Jamaica, 
rem.,  IV,  157. 
Syneches,  feeding  habits  of,  III,  350. 
Synemon,  larviv  internal  feeders  mm..  Ill,  310. 
Synemosyna,  a  myrmecoi)hiloU8  species  uf,  II,  123. 

formica,  resemblance  to  ant.  III,  430. 
Syneta  albida,  a  new  fruit  pe.st,  IA',  396. 

ferruginea,  in  Maryland  and  A'irginia,  art.,  ref., 
A',  338. 
Syngamosis.     [See  Gapes.) 

Syngamus  trachealis,  cause  of  gajies  in  fowls.  A'.  340. 
Synopeas  antennaria>,  parasitic  on  Cecidomyia  anten- 
nariiv,  IA',  125. 
cornicola,  breil  from  cecidomyiid  gall  on  Cornus 
paniculata,  IV,  125. 
Syntomeida  epilais,  jireparatory  stages,  II,  360. 
Syrbula  montezuma,  in  Now  Mexico,  A'l,  31. 
Syrian  bookworms,  letter,  VI,  205. 
Syrittii,  larval  habits  of,  m.,  I,  5. 
SyrphidiB,  larval  habits,  I,  5. 
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Syrphids,  preying  on  the  grain  aphis,  II,  31. 
Syrplius  tlios,  attempt  to  introduce  in  New  Zealand, 
m.,  IV,  163. 
larviv  carnivorous,  I,  S,  6. 

devouring  Thrips  oil  onion,  VII,  200. 
sp.,  parasitized  by  Ba.<sus  nuuiilifrons.  III,  460. 
s]!.,  parasitized  by  Bassus  orbitalis,  III,  4G0. 
sp.,  parasitize  by  Bassus  xantliopsis.  III,  460. 
Syrplius  fly,  corn-fecdiug,  ait.,  I,  5-8. 
Systena  olongata,  injuring  cantaloupes  and   sweet 
potato.  III,  55. 

on  cotton,  VII,  247. 
mitis  =  S.  ta'niata,  VII,  419. 
tjeniata(blanda),  on  beans.  III,  122;  VI,  186. 
on  beets,  III,  149,437. 
in  gra-s,  ni.,  IV,  198. 
in  Colorado,  A"I,  4. 
on  carrots,  A'l,  189. 
synonymy,  VII,  419. 
Systoechue,  feeding  ou  locust  eggs,  VI,  202. 


Tabanid.T,  new  genus  and  species,  V,  59. 
Tabanus  iimericauus,  attacking  horses,  ui.,  Ill,  335. 
costalis  (?),  iittacking  legs  of  horses,  III,  335. 
lineola,  attacking  legs  of  horses,  III,  335. 
raolestus  (?),  attacking  horses.  III,  335. 
sp.,  biting  belly  ofliorses.  III,  335. 
tectus,  on  cattle  in  Missouri,  VI,  34,  35. 
Tachardia  gemmifera,  new  lac  insect,  \,  140. 

larrea',  iu  Arizona,  VII,  3(i0. 
Tachina  aletia-,  bred  from  boll  woim,  I,  331. 
anoujnia,  bred  from  boll  worm,  I,  331. 
armigera  n.  sp.,  described,  I,  .332. 
bred  from  cutworms,   m..  Ill,  209. 
castellanii,  parasite  of  silkwonn  in  China,  ref., 

IV,  115,  116. 
flies,  infesting  Melanoplns  atlanis,  II,  68. 
bred  from  Cimbex,  II,  164. 
parasitic  ou  Ocneria,  II,  210. 
destroying  Datana,  II,  257. 
bred  from  cutworms  and  Gortyna,  II,  281. 
parasitic  ou  Ellopia,  III,  360. 
ovipositiou  of.  III,  414. 
on  grasshoppers,  lA',  51;  VI,  19. 
mistaken  for  injurious  insect,  VI,  130. 
not  lessening  cutworms,  VI,  143. 
pseudoparasitic  hairs  of,  VII,  276. 
monachal,  breeding  of,  mm..  Ill,  380. 
oudji  =  I'gimyia  sericaria",  IV,  115,  116. 
Tachinid,   reared  from  Schizocerus,  I,  44. 

parasite  of  Leurania  albilinea,  VI,  189. 
Tacliinida,  paper  on,  ni.,  Ill,  356. 
North  American,  ref,  IV,  :!50. 
four  hundred  and  fifty  genera  of,  V,  238. 
parasitism  of,  VI,  203. 
Tachys  incurvus,  in  ants'  nests,  III,  129. 
Taihyfphex  terminatus,  on  cotton,  VII,  240. 
Tacliytes,  monograph  of  genus,  rev.,  V,  149. 
obscurus,  on  cotton,  VII,  240. 
validus,  on  cotton,  VII,  240. 
Ta-niocampa  rufula,  exempt  from  attack   of  Tele- 
phorns,  II,  49. 

Anthrax  bred  from  chrysalis,  II,  353. 
Taniiopoda  picticoruis,  iu  New  Mexico.  VI,  31. 
Tamias  striatus  lysteri,  infested  with  Cuterebra,  I, 
215. 


Tanaostigma  coursetim,  on  Coursetia,  III,  129. 

n.  gen.  and  sp.,  descr. ,  III,  148.  m.,  455. 
Tannin,  in  suniaih  plant-louse  gall,  V,  145. 
Tar,  against  forest  insects,  III,  381. 
hen  louse,  VI,  ".66. 
water,  in  New  Jersey  bulletin.  III,  361. 
Tarantula,  bite  of,  I,  209;  art.,  A'll,  260-263. 
death  due  to,  IV,  278. 
in  confinement,  food  of,  V,  366. 
old  genus,  VII,  273. 

reniformis  =  Phrynu8palla8ii,  VII,  278. 
Tarsouynius  bancrofti,  sugar  mite.  III,  31. 
Taxononiic  value  of  scales  of  Lepidoptera,  rev.,  VII, 

49. 
Taxonomy,  evolution  and,  rev.,  VI,  272. 
Tea  aphis,  in  Ceylon,  II,  .329. 
bark-louse,  in  Ceylon,  II,  193. 
mite,  five-ribbed,  in  Ceylon,  II,  193. 

yellow,  ou  tea  plant  in  Ceylon,  II,  193. 
Tedinus  nov.  gen.,  paper  on,  ref.,  IV,  :!50. 
Tegenaria  agilis,  Acrocera  bred  from,  II,  288. 

bite  of,  I,  282. 
Telamona,  exhibited,  I,  200. 
food  habits  of  sp.,  \,  93. 
Telea  polyphemus,  in  Minnesota,  II,  ItU. 

parasitized  byOphion  macrurum,  III,  154. 
in  Mississippi,  III,  338. 
Telenomus,  hosts  of,  IV,  123-4. 

arzamw,  bred  from  eggs  of  Arzama  obliquata, 

IV,  123. 
bifidus,  bred  from  eggs  of  Hypliantria  textor, 

IV,  124. 
californicus,  bred  from  eggs  of  Orgyia  sp.,  TV, 

124. 
chrysopa^  bred  from  eggs  of  Chrysojia  sp.,  IV, 

124. 
clisiocampa^,   bred  from  Clisiocampa  eggs,  IV, 

123. 
coelodasidis,  bred  from  ei-gs  of  Cudodasys  lejiti- 

noides,  IV,  123. 
geometrw,  bred  from  geometrid  eggs,  IV,  124. 
gnopha>li.T?,  bred  from  eggs  of  Guophadia  hopferi, 

IV,  123. 
gossypiicola,   bred    from  eggs  of    lepidopteron 

on  cotton,  IV,  124. 
grapta\  bred  from  eggs  of  Grapta  interrogationis, 
IV,  123. 
parasitic  ou  Seirodonta  biliueata.  mm.,  VII, 
280. 
hubbardi,  bred  from  eggs  of  Reduviid,  IV,  123. 
ichthyurn;,   bred  from  Ichthyura  iuclusa  eggs, 

IV,  123. 
kccbelei,  bred    from  eggs  (unknown)  on   Soli- 
dago,  IV,  124. 
laverna%  bred  from  eggs  of  Lavi-rna  luciferella, 

IV,  123. 
podisi,  bred  from  eggs  of  Podisus  modestus,  X\\ 

123. 
rileyi,  bred  from  epgsof  Apatura  clyton,  IV.  123. 
sp.,  probable  parasite  of  forest  tent  caterpillar, 

III,  470. 
spilosomatis,  bred  from  eggsof  Spilosoma  virgin- 
ica,  IV,  123. 
Telepathy  in  insects,  VII,  38. 
Telephorus  consors,  new  enemy  of  Icerya.  II,  49. 
Telesilla  cinereola,  in  Mississippi,  II.  283. 
Temnochila  hnbbanli,  from  Florida,  H,  333. 
Templctouia  nitida,  on  exhumed  cori>ses,  II,  371. 
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Tenebroides (Trogosita)  niauritanicus,  iu  milk,  I,  Hi. 
iu  hcUeboro,  I,  314,  aCO;  VI,  275. 
infesting  stored  grain  iu  A'enezuela,  III,  333. 
in  i-ereal  prodncts,  VI,  219. 
in  sugar,  A' I,  274. 
obscura,  preying  on  lodliug  moth  pupiV,  II,  83. 
Tenebrio  niolitor,  in  Chile,  I,  154. 

larviu  iu  a  woman's  stomach,  I,  379. 
iu  pincushion,  II,  148. 
obscurus,  in  Colorado,  ni.,  11,  332. 
iu  pepper.  III,  170. 
in  New  York,  ref.,  VI,  283. 
attacking  parsley  root,  VII,  32. 
sp.,  in  corn,  VI,  22il. 
Tenebrionid,  injuring  peach  and  plum,  V,  18. 
Tenebrionida',  mj'rniccophilous,  ref.,  V,  143. 
Tent  caterpillar,  apple-tree,  ref.,  IV,  91,  m.,  133. 
in  Nebraska,  m.,  V,  195,  ref.,  213. 
bacterial  disease  of,  suggested  for  destruction 

of  boll  worm,  III,  338. 
parasite  of.  III,  470. 
iu  California,  ref.,  IV,  1G7. 
in  Mississippi,  I,  217. 
in  Arkansas  iu  1889,  II,  27. 
uotesou,  111,20,  124,365. 
orchard,  iu  Connecticut,  111,483. 
stopping  trains,  II,  258;  III,  477. 
of  Utah,  IV,  74. 
affecting  honey  yield,  IV,  139. 
remedies  against,  ref.,  IV,  139,  354;  V,  3,  6; 

VI,  184. 
ou  hop  in  Washington,  V,  50. 
compulsory  destruction    recommended   for, 

V,  213. 
in  Massachusetts,  V,  27G;  VI,  30. 
iu  British  Columbia,  ref.,  VI,  3. 
Tenthrediuid  larva,  parasitized  by  Liinueria  nigri- 
cincta,  III,  157. 

molts  of,  in,  178. 
Tenthrediuidfe,  destructive  to  strawberry,  II,  137. 
Cameron's  monograph,  rev.,  VI,  49. 
iu  Dr.  Bo.s'  compendium,  ref.,  IV,  149. 
difficulties  of  rearing,  VI,  88. 
neuration  of  wings  of,  VI,  200. 
Tenthrcdo  cingulatii,  reference  to  article.  III,  36. 

testudinea.     (.Sec  Iloplocampa  testudiuea.) 
Tephritis  sp.,  affecting  fruit  in  Queensland,  II,  26G. 
Tepper  collection  of  Lepidoptera,  I,  262. 
Teras  minuta,  Injurious  in  Canada,  m.,  IV,  227. 
spraying  against,  A'l,  184. 
on  apple  trees,  note,  VI,  375. 
oxycoccana,  par.isitc  of,  I,  101. 

distinct  from  T.  vacciniana,  II,  337. 
parasitized  by  Pimpla  aunulipes.   III,  461. 
pastiana,  ou  Osage  orange,  m.,  V,  155. 
terniinalis,  Meconema  ovipositing  in  galls  of,  II, 

224. 
vacciniana,  distinct  from  oxycoccana,  II,  337. 
Teretriosonia  hornii,  from  Florida,  II,  333. 
Teriaa  nicippe,  in  cotton  fields,  VII,  324. 

parasitized  by  Apanteles  cassianus.  III,  17. 
Termes  fatalis,  injuring  tea  plant,  I,  293. 
flavipes,  in  Mississippi,  I,  17;  II,  283. 
injuring  oranges,  I,  341. 
eating  through  cloth  and  wood,  II,  253. 
in  Washington,  m.,  IV,  146. 
Bwarui  of,  ref.,  IV,  140. 
iu  houses,  VI,  35. 


Teriues  morio,  a  flight  of,  IV,  146. 
Termites,  of  Pacific  coast.  III,  471. 

do  they  cultivate  fungi  ?,  ref.,  V,  134. 
in  fruit  trees,  remedies  against,  V,  2()1. 
West  Indian,  ref.,  VI,  380. 
Termitida',  affinities  of,  IV,  188. 
Termitophilous  Coleoptcra,  additions  to  list  ol',  \  I, 

206. 
Termopsis  angusticollis,  on    Paiific  coast.  Ill,  -171, 

472. 
Tersesthes  torrens   u.    gen.  and  sp.,  blood-suckiu?.' 

gnat,  V,  279. 
Tetracha  Carolina,  in  United  States  and  Chile,  I,  U'.l. 
in  cotton  fields,  VII,  246. 
virginica,  in  cotton  fields,  VII,  240. 
Tetracnenius  floridauus,  remarks  on,  I,  295. 
Tanaostigma  related  to.  III,  147. 
descr.,  ref..  Ill,  455. 
Tetragnatha  grallator,  from  Mississippi,  II,  204. 

sp.,  new  parasite  of,  VI,  259. 
Tetraueura  graminis,  on  Leereia  virginica,  V,  23". 

.  uluii,  notes  on,  V,  237. 
Tetranycbus,  abundance  of  nearly  allied  species  iu 
Michigan,  I,  252. 
bioculatus,  on  tea  plant  in  Ceylon,  II,  193. 
injuring  tea  plant,  I,  293. 
near  telarius,  iu  Australia,  IV,  348. 
n.  sp.,  on  lemon,  m.,  \,  18. 
roseanun,  color  similar  to  6-maculatus,  II,  225. 
6-maculatus  n.  sp.,  described,  II,  225. 

in  Florida,  11,367. 
sp.,  abundant  i;i  Illinois,  VI,  269. 
telarius,  iu  England,  I,  72;  A',  293. 
attacked  by  Thrips,  I,  139,  141. 
in  Chile,  I,  155. 
evaporated  sulphur  for,  I,  349. 
confused  with  Bryobia,  III,  45. 
Thrips  destroying,  I,  142. 
tiliarum,  color  similar  to  G-maculatus,  II,  225. 

in  England,  m.,  \,  290. 
vitis,  color  similar  to  6-maculatus,  II,  225. 
Tetraonyx  cruciatus,  synonym,  II,  288. 
cubensis,  synonym,  II,  288. 
4-uiaculatus,  synonym,  II,  288. 
Tetraopes  tetrophthalnius,  ou  milkweed.  III,  105. 
Tetrastichus,  hyperparasitic.  III,  470. 
rileyi,  Hessian  fly  parasite,  I,  132. 
sp.,  probably  a  secondary  parasite,  m.,  \,  135. 
sp.,  from  galls  of  Ehodites  verualis.  A',  343. 
sp.,  bred  from  spider's  nest,  m.,  A'll,  280. 
Tetropbthalmus,  synopsis,  ref.,  II,  389. 
Tetropium  cinnamopterum,  parasitized  by  Bracon 
mavoritus,  I  A',  256. 

parasitized  by  Holcon  tetrapodii,  IV,  259. 
synopsis  of,  ref.,  lA',  350. 
Tottigidea  lateralis,  on  cotton,  A'll,  2ii. 
Tettigiida-,  Buckton's  monograph,  II,  388. 
Tettix  arenosus,  on  cotton,  A'll,  26. 
femoratus,  on  cotton,  A'll,  26. 
ornatus,  on  cotton,  A'll,  26. 
Texas  flies,  newspaper  account  of,  V,  144. 
Thalaniia  parietalis,  rediscovery  of.  III,  356. 
Thalessa,  article  on,  I,  168-179,  200,  252. 
atrata,  habits  of,  I,  168,  169,  177. 
feeding  ha))its  of  larva.  III,  276. 
lunator,  habits  of,  I,  108,  109,  171. 

in  New  York,  ref.,  VI,  283. 
ovipositing,  ref.,  IV,  166. 
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Tlialpochares  carmelit«>,  parasitized  by  Angitia  sp., 
Ill,  157. 

parasitized  by  Pinipla  novita,  III,  4G1. 

cocciphaga,  larva  predaceoiis  on  scales,  I,  297. 
importation  of,  lA',  200;  Y,  252. 
larval  habits  of.  A',  55. 
Cryptus  aud  Bi-acou  bred  from,  V,14I,  207. 
in  California,  status  of,  VI,  29. 

dubia,  predaceous  on  black  scale,  VT,  41. 

(?),  enemy  of  scale  insect,  V,  140. 

pulvinaria;,  enemy  of  Piilvinaria  maskelli,  IV, 
408. 
Tliaiimouoma  flavicaria,  in  Colorado,  ref.,  IV,  355. 

4-linearia,  in  Colorado,  ref.,  IV,  355. 
Thiininotettixsulphnrella,  parasitlzodby  Pipunculus, 

II,  271. 
Tliumnurgus,  in  stems  of  Eajdiorbia,  VI,  202. 
Tliauaos  juveualis,  parasitized  by    Apantelea  flavi- 

cornis,  III,  15. 
Thecla  p<i'as,  feeding  on  cotton,  VII,  324. 

sp.  (?),  parasitized  by  Apanteles  thecla.  III,  15. 
Thelia,  food  habits  of  species,  V,  93. 
Thelyphonus  excubitor,  death  due  to,  IV,  278. 

giganteus,  popularly  supposed  to  sting,  I,  199. 
life-history  of,  rem.,  IV,  229. 
in  gopher  h(do.=,  VI,  306. 
Tlieophila  mandarina,  art.,  I,  270-271. 
Theraphosidiv,  study  of,  I,  200. 
Tberidiidw,  of  America,  Keyserling's  work,  I,  357. 
Theridium,  bite  of,  I,  282. 
Tlieronia  melanocephala,  parasite   of  gypsy   moth, 

rif.,  IV,  3.54. 
TUersilochus  conotracheli,  parasitic  on  Conotrache- 
lus  nenuphar.  III,  156. 

harpurus,  parasite  of  Cheimatobia,  III,  77. 
Thesalia  nov.  gen.,  xiaperon,  ref.,  IV,  350. 
Thcsprotia  baculina,  American  species,  m.,  11,340. 
Tlioron  n.  sp.,  Icerya  jiarasite,  I,  130. 

opacus  n.  sp.,  descr.,  I,  268. 
"Thousand  legs,"  injuring  lettuce,  IV,  400. 
Thricolepis  inornata,  on  prune.  III,  468  ;  V,  18. 
Thriucopyge  alacris  (?),  biologic  notes  on.  A',  38. 
Tliriucus  aridus,  in  New  Mexico,  A'l,  31. 

californicu^,  in  California,  I,  228. 
Thripida;,  food  habits  of,  art.,  I,  137-142. 

placed  in  Thysanoptera  by  AVcstwood,  1,301. 

not  in  "Standard  Natural  History,"  III,  77. 

injurious  to  cultivated  plants.  III,  301. 

in  greenhouses,  A',  124. 

affecting  grasse  ,  A'l,  74. 

observations  on  carta  in,  art.,  A'll,  300-395. 
Tliriiis  allii,  a  synonym  of  Thrips  tabaci,  A'll,  392. 

attacking  onions,  A',  127. 

cerealium,  injuring  wheat,  I,  138,  141. 

clover.     (See  Phloeothrips  nigra.) 

damaging  carnations,  A'l,  313. 

injuring  fig  in  Australia,  ref..  Ill,  434. 

in  wheat,  II,  338. 

Italian,  attacking  Hessian  fly,  I,  138. 

minutissimus,  infesting  potato,  T,  141. 

ochraceus,  injuring  melons,  I,  141. 

on  i-alsify,  II,  256. 

phylloxera-,  (jnoted  from  Riley,  I,  139. 

possibly  causing  "silver  top,  '  A',  124. 

secalina,  on  cereals,  1, 139. 

sp.,  injuring  olive,  I,  141. 

sp.,  on  leaves  of  hop,  I,  141. 

sp.,  abundant  in  growing  wheat,  ni.,  111,453. 


Thrips,  sp.,  on  potato,  in  California,  IV,  79. 
striatns,  on  union  plants,  I,  141. 

in  Colorado,  VI,  4. 
tabaci,  injury  to  t  jbacco,  I,  167. 
injuring  onions,  VII,  393. 
description,  VII,  395. 
three-lined,  on  celery,  ref.,  A'l,  2!1. 
trilasciata  n.sp.,  descr.,  A'll,  27. 

^Ve  also  Coleotbrips.) 
tritici,  in  orange  blossoms,  1,340. 

injuring  cereals,  apple  blossoms,  strawberry, 

1,141. 
cause  of  "buttoninij"  on  strawberries,  etc., 

V,  126, 127. 
on  cotton,  A'll,  27. 
undescribed,  on  orange,  m.,  A',  18. 
vitifolia\  on  leaf-galls  of  vine,  1,  139. 
Throscns  puguax,  in  District  of  Columbia,  III,  41. 
Thurber,  Dr.  Geo.,  obituary.  III,  4. 
Thyanta    custator  eggs,   Trisholcus  thyatita'   bred 

from,  lA',  124. 
Thymo-cresol,  as  an  insecticide.  A",  74. 
Thyreodon  morio,  parasitic  on  Sphinx  couiferaruni, 

III,  155. 
Thyreonotus,  song  of,  ref.,  A't,  212. 
Thyreus  abbottii,  in  Ohio,  I,  319. 
Thyridopteryx  ephemerajforniis,  jiarasites  of,  I,  161; 
III,  152,  4i;2;VI,  132. 

Ceylon  faggot  worm  .similar  to,  II,  192. 
in  New  York  City,  lA',  60. 
in  Kansa.«,  A',  116. 

preservation  of  parasites  of,  A'l,  132. 
in  Ohio,  A'l,  186. 
Thysauocnemis,  synopsis  of,  ref..  A',  279. 
Thysanoes  fimbricornis,  correction,  lA',  130. 
Thysanoptera,  ThripidiB  placed  in,  I,  301. 
injuring  vine.  III,  34. 

not  in  "Standard  Natural  History,"  III,  77. 
mouth-parts  i>f.  III,  83,  128. 
Thysanura,  genus  Tomocerus  in,  ibangedtoDilopho- 
gaster,  II,  249. 
injuring  vine,  HI,  34. 
Ticida  cingulata,  on  Yucca  whipplei.  A',  312. 
Ticks,  seed,  in  Texas,  extract  from  correspondence, 
III,  413. 
Scotch,  infesting  horses'  ears.  III,  413. 
additions  to  paper  on,  m.,  IV,  292. 
in  Leew£|fd  Islands,  A',  146. 
Jamaican,  ref.,  A'l,  273. 
Tiger  beetle,  larvte  is.  Colias  philodice,  l\,  155. 
Tillus  formicarius.     (See  Clems  formicarius.) 
Tin  cans  is.  crickets.  III,  298. 

remedy  against  cutworms,  lA',  399. 
Tinea  (Tineola)  biselliella,  in  Chile,  I,  154. 
bred  from  woolen  stuff,  II,  171. 
clothes  moth,  II,  212. 
a  mnseuni  pest,  I  A',  4ii0. 
in  beef  meal,  note,  VI,  270. 
(Scardia)  cloacella,  in  wine-bottle  corks,  I,  92. 
crinella,  in  Chile,  I,  154. 
granella,  not  in  Chile,  I,  154. 

damage  i.i  .\nicrica,  II,  167. 
lucidella,  injuring  horns  of  ruminants  in  India, 

II,  62. 
pellionella,  a  clothes  moth,  II,  212. 

parasitized  by  Apanteles  carpatus.  III,  15. 
parasitized  by  Hyperacmus  tinciv.  III,  461. 
feather  felting  by,  IV,  404. 
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Tinea  sp.,  in  seeds  of  date  palm,  VI,  222. 
sp.,  in  Bombay  iiutineji,  VI,  222. 
tapet/.ella,  a  clothes  motli,  II,  212,  214. 

parasitized  by  Apaiiteles  carpatus,  III,  15. 
zew  (I.L.,  I,  315;  II,  168.)  =  Plodia  iuterpunc- 
tella. 


Texas,  I,  101. 

,  303-305. 

330. 

parasitizt'ii   liy    Mcteorus 

vipositor,  III,  342. 


Tineid,  injuring  carpets  i 
an  interesting,  art.,  1 
injuring  tea  plant,  II 
larva  on  Hanianii'lis 

sp..  Ill,  57. 
moths,  with  ])iercing 
larva^  fed  iipon  by  Ilydnocera,  IV,  260. 
on  sugar-cane,  in  Fiji  Islands,  V,  270. 
Tineina,  revision  of  Chambers's  Index,  I,  81,  113, 
145,  2.54,  287;  II,  23,  51,  77,  116,  150,  284,  322;  III, 
117,  325,  386,  4(55;  IV,  384. 
Tingis  of  the  oak,  (Kcantlius  feeding  on,  II,  131. 
Tingitida',  producing  galls  in  Europe,  III,  201. 
Tipulida',  larva»  destroying  wheat,  III,  13. 
oviposition  in  the,  ret'.,  VI,  4. 
larva.',  on  snow?  VII,  53. 
Tip  worm,  in  New  Jersey  liull.,  rof.,  II,  337. 
Tischeria  ivnea,  note  on,  II,  320. 
ambrosiella,  note  on,  II,  325. 
badiella,  synonymy,  II,  323;  III,  387,  388,  389. 
bicolor,  note  on,  II,  324. 

synonym,  III,  388. 
castanella,  note  on,  II,  323. 

descr.,  Ill,  3S8,  389. 
ceanothi,  described,  II,  325. 
citrinipennella,  note  on,  II,  323. 
characters  of.  III,  3S7,  389. 
cl?mensella,  note  on,  II,  323. 

descr.,  HI,  388,  389. 
complauoides,  typo  of  Ccptotriche   n.  gen.,   II, 
322. 

=  Coptotriche  zelleriella,  III,  386,  387. 
concolor,  note  on,  II,  324. 

descr.,  Ill,  388,  389. 
fuscomarginella,  notes  on,  II,  324. 

wrongly  identified  (I.  L.  II,  324),  III,  388, 

hclianthi,  note  on,  II,  324. 
heliopsiella,  note  on,  II,  325. 
latipennella  =  Cop.  complanoides,  II,  322. 
longe-ciliata,  note  on,  II,  325. 
malifoliella,  note  on,  11,  326. 
pruinosella,  note  on,  II,  325. 
pulvella,  note  on,  II,  325. 
quercitella,  note  on,  II,  324. 

=  T.  citrinipennella,  III,  387. 
roseticola,  note  on,  II,  320. 
solidagiuifjliella,  note  on,  II,  324. 

Elasmus  tischeria>  parasitic  on,  IV,  254. 
species,  notes  on.  III,  387. 

list  of,  III,  389. 
sulphurea,  note  on,  II,  324. 

descr..  Ill,  387,  389. 
tinctoriella,  note  on,  II,  324. 

descr.,  Ill,  388,  389. 
zelleriella  =  Coptotriche  complanoides,  II,  322, 
323. 

{See  also  Coptotriche  zelleriella.) 
Titanio  proximalis  n.  sj).,  descr.,  VI,  256. 

spp.,  from  Death  Valley  expedition,  VI,  254. 
Titliorea  flavescens,  deecription  of,  ref.,  V,  Go. 


Titmouse,  black-polled,  is.  canker  worms,  I,  15. 
Tityrus  butterfly,  attliicfed  to  light,  V,  .355. 
Tmetocera   ocellana,   panisitized    by  Microdus  lati- 
ductus.  III,  17. 

injuring  blackberry.  Ill,  249. 
in  Massachusetts  bulletin.  III,  365. 
in  Canada,  m.,  IV,  227. 
rev.  of  bulletin  on,  V,  293. 
spraying  against,  VI,  184. 
in  Nova  Scotia,  ref.,  VI,  333. 
in  Idaho,  VII,  202. 
Toads  I'd.  cockroaches,  I,  341. 

horned,  remedy  against  red  ants,  IV,  203. 
dipteron  infesting  eyes  of,  \,  209. 
and  fowls  IS.  gardon  insects,  V,  256. 
Tobacco  sphinx,   ''jimson  weed"    remedy    again.<t, 
V,  275. 
worm,  in  Mississippi,  m.,  Ill,  337. 
Tolype  velleda,  parasitized  by  CryptusbelluB,  III,  154. 
Tomato  root-lou^e,  in  New  Mexico,  III,  413. 

sphinx,  parasitized   by    .Xpanteles  congregatu.*, 

V,  289. 
worm,  in  Mississippi,  II,  283;  III,  337. 
note  on,  II,  382. 

on  sweet  potato  in  Leeward  Islands,  V.  349. 
Toniicus,  boring  tiie  Makai  tree  in  India,  II,  62. 
cacographus,  in  West  Virginia,  VI,  129. 

at  World's  Fair,  m.,  VI,  227. 
cembra",  fed  on  by  Clems  forniicarins,  VI,  127. 
liudsonicus,  on  Picea  engelmanni.  A' 1 1,  255. 
sp.,  parasitized  by  Spathius  canadensis,  IV,  25S. 
Tomocera,  changed  to  Dilophogaster,  II,  2-19. 
"Tom  Ranies"  ant  in  Jamaica,  VI,  44,  274. 
Top-minnows,  insect  diet  of,  I,  159,  100. 
Torcel,  hominivorous  bot,  \,  3. 
Toruillo  bagworm,  in  New  Mexico,  VII,  210. 
Tortoise  beetles,  on  sweet  potato,  ref..  Ill,  438. 
Florida  land,  insect  guests  of,  art.,  VI,  302. 
Tortricida',  injuring  tea  plant,  I,  293. 
Tortrix  Cinderella (?),  parasitized  by  Glypta  siniplici- 
pes,  III,  403. 

fractivittana,  swnrming,  I,  90. 
incertana,    parasitized    by    Pinipla    iudagatrix, 
III,  401. 
parasitized   by   Lanipronota  ]ileurali.<,  III, 
464. 
pallorana.on  celery,  ref.,  VI,  211. 
quercifolianu,  parasite  of,  I,  101. 

parasitized  by  I'implaannulipes,  III,  401. 
rileyana,  parasitized  by  Exochus  albifrons.  III, 
401. 
parasitized  by  Exochus  annulicrus.  III,  401. 
parasitized  by  Exochus  fulvipes.  III,  401. 
rosana,  bred  specimen,  ref.,  VI,  274. 
sp.,  parasitized  by  Exochus  annulicrus,  111,401. 
.sp.,  parasitized  by  Glypta  simplicipos,  HI,  403. 
sp.,  i)arasitized  by  Pimpla  gossypii,  III,  463. 
Torynius  rndbeckia>,  bred  from  cecidomyiid  gall  on 

Desmodium  acuminatum,  V,  343. 
Toxonoura  minuta.    parasitic   on    Gelechia    iiruni- 

foliella.  III,  0(1. 
Toxophora  vasta  n.  s]).,  ref.,  IV,  158. 
Toxoptera,  oaten  by  (Ecanthus,  III,  346. 
grain,  =  T.  graminum,  IV,  245. 
graminum  (?).  jiarasitized  by  Lysiphleliustritici, 
III,  01. 
damage  in  South,  III,  73,  126. 
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Toxoptera  graminum  (?),  rcproiluction  of,  IV,  24G  ; 
art.,  245-248. 

sp.,  parasitized  by  Lysiplilftuiscitnipliis,  Til,  CO. 
Traclioiiia  honiilelUi,  Kiiiopc'aii.ilistinguislieil  Ciuni 
T.  seno.\,  I,  288. 
senex  ii.  ep.,  ilescr.,  I,  2S8. 
Tragiilion  armatum,  deformity  in,  HI,  l;U. 
biologic  notes  on,  V,  31',  311,  312. 
fulvipenne,  oviposition  of,  II,  102 
Tragocephala  infuecata,   in  Missonri,  V,  32:S. 

viridis,  in  northwest  Missouri,  V,  323. 
Trains  stopped  by  caterpillars,  I,  30. 
Trapezouotus  u.  sp.,  injuring  fruit  trees,  V,  18. 
Tree  l>and,  a  new,  IV,  340. 

borers,  Iiow  to  kill,  IV,  270. 
claims,  insects  injurious  on,  HI,  2. 
cricUets,  in  Ohio,  I,  219. 

food  habits  of,  II,  125,  130-132. 
in  Nebraska  report,  II,  258. 
hoppers,  species  feeding  on  cotton,  VII,  323. 
Trematopygus,  parasite  of  Cheimatobia,  III,  2,  77. 
Treniex  columba,  notes  on,   I,  '.),  168,  170,  171,  179, 

200,  253. 
Tribolium  confusum,  at  World's  Fair,  VI,  220,  223. 
distribution  of,  VII,  209,  329. 
ferrugineum,  infesting  stored  grain  in  Venezu- 
ela, III,  333. 

in  Mississippi  bull.,  ref.,  IV,  293. 
at  World's  Fair,  VI,  220. 
distribution  of,  VII,  320. 
maden.s  distribution  of,  VII,  329. 
Trichacis  rubicola,   bred   from  cecidomyiid  gall  on 
blackbiTry,  IV,  125. 

bred  from    cecidomyiid  gall    un   Veruouia 
noveboracensis,  IV,  125. 
rufipes,  parasitic  on  Balaninus  nasicus,  IV,  125. 
parasitic  ou  Blastobasis  glandul  11a,  IV,  125. 
Trichasius  clavatus,  wrongly  referred,  II,  359. 
Trichobaris  trinotata,  remedies  against,  II,  378. 
in  Iowa,  III,  251,  259;  VI,  193. 
bred  from  Solanum  carolinenso,  V,  135. 
in  New  Jersey,  VII,  190. 
Trichodectes  climax,  treated  by  Curtice,  III,  91. 
limbatus,  treated  by  Curtice,  III,  91. 
resemblance  of  ultimate  PlatyiJsyllus  larva  to, 

II,  201. 

sphierocephalu.s  treated  by  Curtice,  III,  91. 
Trichogranima,  destroying  eggs  of  Nematus,  1,37. 
possible  parasite  uf  forest  tent-caterpillar,  in., 

III,  470. 

pretiosa,  destroying  cotton  worms,  m.,  111,306. 
parasitic  in  eggs  of  zebra  caterpillar,  V,289. 

sp.,  parasitic  on  Mamestra  piita,  V,  126. 

sp.,  on  Papilio  turnus,  V,  126. 

sp.,  on  Nematus  ribesii,  V,  126,  289. 
Trichopoda  ciliatu  (?),  taken  in  the  District,  II,  162. 

hirtipes  (?),  taken  in  the  District,  11,162. 

radiata,  taken  in  the  District,  II,  162. 

sp.,  taken  in  the  District,  11,102. 
Trichoptera,  Phryganeida;  placed  in,  I,  301. 

aquatic,  from  Mississippi  bottoms,  1 1,  294. 
Trichopterygid  beetles,  a  peculiarity  of,  11,57,122. 
Trichopteryx  n.  sp.,  in  Florida  gopher  holes,  VI,  304. 
Trichotheca,  remarks  on  genus.  III,  41'2. 
Tricobius  dugesii  n.  gen.  and  sp.,  on  bat,  III,  357. 
Tridactylus  minutus,  ou  cotton,  VII,  25. 
Trigona,  curious  defenses  constructed  by,  ref.,  V,  288. 

wax-producing  organs  of,  VI,  300. 


Trigonalys  costalis,  parasitic  on  Acronycta  lobelia;, 

111,464. 
Trigonogeniug  sp.,  an  herbarium  pest  in  California, 

1,162. 
Trimerotropis  c(eruleii)es,  in  New  .^lexico,  VI,  31. 
sp.,  in  "Bad  Lands,"  I,  66. 
vinculata,  in  California,  1,  228. 
in  New  Jlexico,  VI,  31. 
Trineura  aterrima,  on  exhumed  corpses,  II,  371. 
Trinidad  Field  Naturalists'   Club,  journal  of,  rev., 

V,  65. 
Trioiia  tripunctata,  annual  generations  of,  V,  227. 
Triphleps  insidiosus,  injuring  clirysantlierinims,  I, 
122;  ref.,  111,351. 

preying  on  Thripida>,  I,  140. 
attacking  scales,  11,364. 
feeding  on  cotton,  VI  [,  321. 
Triptogou  imperator,  larva,  description  of,  111,390. 
Triptotricha,  paper  on,  ref.,  Ill,  178. 
Trirhabda  lutoocinctii,  on  Artemisia  califoniica,  V, 

35. 
Trissolcuseuschistus,  bred   from  eggs  of  Knschistus 
servus,  IV,  124. 
murgantijB,  parasite  of  cabbage  bug,  V,  138. 
podisi,  bred  from  eggs  of  Podisus  spiuosus,  IV, 

124. 
sp.,  parasite  of  Brochymena  obscura,  VII,  211. 
thyantie.bred  from  eggs  of  Thyanta  custator,  IV, 
124. 
Tristyla  alboplagiata  n.  sp.,  V,  .332. 
Tritomacalifornica,  habits  of,  IV,  260. 
Trochilium  fraxini,  in  Dakota,  IV,  68. 

syring.'o,  from  egg  to  adult  in  three  months,  ref., 
VI,  206. 
Trochosa,  not  poisonous,  I,  347. 
Trogoderma  insnlare,  infesting  collections.  III,  34. 
sp.,  parasitized  by  Ljclius  trogodermatis,  IV,  122. 
tarsale,  not  known  in  Europe,  III,  34. 

in  silkworm  cocoons,  VI,  226. 
versicolor,  replacing  tarsale  in  Europe,  III,  34. 
Trogoxylon,  merged  into  Lyctus,  ref.,  IV,  351. 

(Lyctus)  parallelopipedon,  habits  and  remedies, 
V,  198. 
Trogus  exesorius,  hosts  of,  I,  161;   III,  152. 
obsidianator,  host  of,  I,  161. 
I     Trombidium  bulbipes,  parasite  of  gypsy  moth,  ref., 
IV,  354. 
destroying  eggs  of  Doryphora,  II,  189. 
larval,  transmitter  of  disease,  ref.,  V,  273. 
locustarum,  in  New  Hampshire,  II,  07,  08. 

infesting  locust,  mm.,  VI,  271. 
muscarum,  i)arasite  on  house-fly,  III,  340. 
or  Mexican  jigger,  V,  211. 
Tropidolophus  formosus,  in  New  Mexico,  VI,  31. 
Tropinotus  ornaticollis,  in  Chile,  ref.,  VI,  47. 
Tropisternnsglaber,  in  United  States  and  Chile,  1, 119. 

lateralis,  in  United  States  and  Cliilc,  I,  119. 
Trox,  habit  of,  mm..  Ill,  48.i. 
Trycolyga  bombycis,  parasite  "u  Bombyx,  II,  204. 

"  of  India,  ref.,  VI,  2(M. 
Trypeta  wqualis,  from  Xanthium  seeds.  III,  129. 
article.  III,  312. 
canadensis,  on  gooseberry,  ref.,  lA',  3.55. 
capitata,  in  peaches  in  Bermuda,  III,  5. 
electa,  on  Solanum  carolinense,  V,  135. 
fratria,  mining  parsnip  leaves,  VII,  384. 
gall  on  Solidago,  Schizoprymnus  tcxanns  reared 
from,  II,  353. 
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Trjpeta  gibba,  parasitizeil  by  Hiacon  n.  sp.,  II,  349. 
lieraclei,  looii  plants  of,  VII,  :!84. 
ludens,  damaging  oranges,  art.,  I,  45-47;  II,  2; 
III,  (!,  1-21. 
piercing  ovipopifor  of,  II,  201. 
loinouella,  piercing  ()vi|)  sitor  uf,  II,  261. 
renica.v  for,  nun..  Ill,  •Z2l). 
review  of  bulletin  on,  III,  2.53. 
economic  importance  of,  ni.,  V,  2C4. 
in  North  Carolina,  VII,  27'.i. 
olidaginis,  parasitizetl  bv  Scliizoprymnus  tcx- 
anus,  II,  ar^-i. 
galls  ot.  III,  405. 
sp.,  parasitized  li.v  I'luedrotoma  saugninoa,  III, 
59. 
Trypetida^  North  American,  rev.,  A'l,  341. 
Tryplion,  an  external  parasite,  I,  171. 

species  parasitic  on  Cheimatobia,  III,  77. 
Trypodendron  signatum,  food  lialiits  of,  III,  344. 
Trypoxylon,  North  American  species  of,  IV,  83. 
Tsetse  lly,  transmitter  of  disease,  ref.,  V,  273. 
TumblebugB,  not  injurious,  IV,  400. 

beneficial,  VII,  358. 
Turkey  rs,  garden  insects,  V,  257. 

gnat,  Iarva>in  Louisiana,  II,  7,  9. 
effect  of  open  winter  on,  II,  260. 
Turnip  aphis,  in  England,  m.,  A',  203. 
beetle,  red,  injuries  by,  V,  1,  2. 
moth,  diamond-back,  in  Iowa,  ref.,  V,  66. 
(.sVe  tiho  Plutella  cruciferarum.) 
Tussock  moth,  eaten  by  woodpeckers,  III,  295. 
imported,  in  Massachusetts,  ref.,  V,  213. 

(See  also  Orgyia  anticiua.) 
white-marked,  enemy  of,  IV,  346. 
in  Massachusetts,  ref.,  V,  213. 
spraying  against,  VI,  1S4. 

(See  ulso  Orgyia  leucostigma.) 
willow,  in  Massachusetts,  ref.,  V,  213. 
Twelve-spotted  Diabrotica.     (.Sw  Diabrotica  12-punc- 

tata.) 
Twenty-spotted  ladybird,  in  Ohio   bulletin,  ref.,  II, 

200. 
Twig  girdler.  in  Mississippi,  I,  217. 
of  fig  trees,  IV,  204. 
in  Oklahoma  bull.,  ref.,  V,  148. 
observations  on,  art.,  VII,  345-347. 
(See  also  Oncideres.) 
prunor,  on  grape,  VII,  384. 
(See  nlso  Elaphidion  ) 
"Twitter,"  carnation,  — -  .\nthomyia  sp.,  VI,  45. 
Two-spotted  ladybird,  hibernation  of,  I,  56. 
Tychius  semisijuamosus,  Bracon    sp.  lired  from,  V, 
141. 

synopsis  of,  ref.,  V,  27'J. 
Tylenchnsarenarius,  in  New  South  'Wale.-',  Ill,  134. 
devastatrix,  injuring  clover,  II,  337. 
sacchari,  injuring  cane  and  sorghum  in  .lava,  II, 

85. 
scanilens  or  tritici,  on  grass  in  Colorado,  mm., 

IV,  32. 
sp.,  probable  cause  of  diseaseof  oats,  111,204. 
spp.,  injuring  rice  and  maize  in  Java,  II,  85. 
Tyler,  E.  R.,  notice  of  death  of,  III,  430. 
Tylodernia  fcreum,  on  evening  primrose,  II,  112. 
foveolatum,  breeding  habits  of,  II,  111. 
Hracon  bred  from.    III,  81. 
Catolaccus  tyloderma"  bred  from,  V,  250. 
fragiiria;,  breeding  habits  of,  11,  109. 


Tyloderma  fragariiv,  (Analcis)  parasitized  by  Bracon 
analcidis,  II,  349. 
ref..  Ill,  306. 

possibly  jiarasitized  by  Catolaccus  tyloder- 
mie,  V,  250. 
variegatuni,  in  an  ant-hill,  II,  112. 
Tylonotus  bimaculatus,  on  hickory,  IV,  131. 
Typha-borer,  larger,  in  Weed's  bulletin,  II,  200. 
Typhia,  an  external  parasite,  I,  171. 
Typhlocyba  douglasi,  parasitized  by  Ateleneura,  II, 
272. 
hippocastani,  parasitized  by  Aphelopus,  II,  272. 
lethierryi,  other  species  confounded  with,  11,272. 
opaca,  on  elms,  II,  273. 
parasitic  castration  of,  II,  271-273. 
rosa-,  other  species  confuunded  with,  II,  272. 
in  Ohio,  ref.,  II,  340. 
on  apple,  m.,  V,  18. 
sp.,  parasitized  by  Labeo  typhlocyba^  IV,  122, 
nlmi,  on  elms,  II,  273. 
vitifex  (?),  in  Colorado,  ref.,  IV,  3.55. 
irrigation  against,  \,  78. 
Typhlodromus  carinatus,  on  tea  plant  in  Ceylon,  II, 
193. 

oleivorus,  a  tea-mite  clo.sely  related  to,  II,  193. 
on  orange,  ref.,  IV,  288. 
Typhcea  fumata,  at  World's  Fair,  VI,  219. 
Typophorus  (Paria)  canellus,   injuring  strawl)erry, 
ref..  Ill,  364. 

hibernation  of,  m.,  V,  .336;  ref.,  338. 
carrying  San  .lose  scale,  VI,  252,  307. 
correct    name  for  Paria  aterrima    and   P. 
6-notata,  A'll,  419. 
Tyroglyphida3,  probable  origin  of  Sarcoiitida-,  IV,  183. 

habits,  affinities,  etc.,  IV,  1S5. 
Tyroglyphus  longior,  in  grain  elevator,  I,  51. 
flax-seed  mite  different  from,  II,  251. 
in  warm  house,  III,  163. 
in  England,  ref.,  IV,  2.35. 
ill  hay,  m.,  V,  296. 
mains,  in  France,  V,  :!(i2. 
phylloxera',     introJniid     from    America     into 

France,  ref.,  VI,  1,33. 
siro,  in  flax.-;ced,  I,  2S5. 
on  a  necktie,  II,  21. 
in  warm  house,  III,  103. 
preventive  against,  HI,  165. 
sp.,  infesting  flaxseed,  11,  2.51. 
sp.,  supposed  parasite  of  Lachnosterna,  IV,  390. 

U. 

I'gimyia,  note  on,  I,  62. 

sericariiv,    parasite  of  .lapanese  silkworm,  art., 
IV,  113-119. 
Uji  parasite  of  silkworm,  I,  02. 

=  Ugimyia  sericariie.  IV,  114. 
Uloiihora  grotei  n.  gen.  and  sp.,  ref..  Ill,  32. 
United  States  National  Museum,  piiblicatioiisof,  rev., 

IV,  1.55;  V,  140;  VI,  271,272. 
Univorous  class  of  insects,  defined,  V,  120. 
Urania  boisduvalii,  in  South  America,  II,  22. 
Uranotns  melinns,  art.,  VII,  354,  .355. 
Uric  acid,  in  Malpighian  tubules  of  in.sects,  IV,  226. 
Urine,  as  a  remedy  against  eel  worms.  IV,  215. 
Urocerido?,  monograph  of,  rev.,  VI,  49. 

Canadian,  note  on.  rev..  VI,  212. 
Uropoda  americaiia.  on  Euphoria  iiubi,  I,  349. 
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Uropoda  americana,  infestiiiK  Ilarpalus,  II,  309. 
on  Diabrotica,  etc.,  mm.,  IV,  27. 


Valenus  n.  gen.,  ref.,  IV,  :!.50. 
Valgus  caualiculatUB,  on  (piinrf,  I,  377. 
notfS  on,  V,  53. 
rt-marks  on  genus,  m.,  IV,  230. 
Mjuainiger,  notes  on,  V,  ."i3. 
Van<lio,  reputed  poisonous  spider,  II,  275. 
Vanduzea,  food-lial)ifs  of  sijecies,  V,  93. 
Vanessji  autiopa,  stridulation  of,  I,  221;  art.,  307-308; 
II,  II. 

in  Minnesota,  II,  1C4. 
{See  aUo  Euvanessa.) 
atalant<a,  appearance  of  parasitic  pupa  of,  quo- 
tation, ref.,  1\,  194. 
(butterfly),  in  New  Vorli  City,  ni.,  IV,  (il. 
californica,  mountain  swarming  of,  art.,  II,  355- 

356. 
cardui,  migration  of,  II,  197. 
io,  stridulation  of,  II,  11. 
niilberti,  parasite  of,  I,  161. 
prorsa,  poisonous  meconium  of,  I,  196. 
Variegated  cutworm,  on  carnations,  II,  376;  IV,  405. 
Vaseline,  use  of,  with  carbon  bisulphide,  IV,  288. 
Vedalia  cardinalis,  life-history,  II,  70. 

in  California,  II,  112,  190;  IV,  134;  V,  127. 
destroying  the  Icerya,  II,  142;  III,  98,  99; 

IV,  154. 
ignored  in  litigation,  II,  252. 
in  New  Zealand,  II,  384;  III,  395;  IV,  215; 

art.,  VI,  193. 
in  Australia,  III,  7G,  395. 
remarks  on  introduction   of,   III,  189;  IV, 

226;  V,  142;  VI,  134. 
success  of,  in  Honolulu,  III,  330. 
winter  protection  for,  note  on,  III,  354. 
notes  on,  article.  III,  439. 
international  exchange  of,  IV,  164,  279,  336, 

349;  V,  50;  \J,  41. 
wanted  for  use  against  mealy  bug,  V,  GO. 
colonization  of.  A',  139;  VI,  137. 
=  Novius  cardinalis,  VII,  418. 
fumida    var.    roseipennis,    feeding     on    Icerya 
wgyptiacum,  VII,  271. 
-  n.  sp.,  preying  upon   Icerya  purchasi,  IV,  289; 
V,  71. 
sieboldii,  feeding  on  Icerya  purchasi,  VII,  271. 
Vegetarian  mosquito,  corr.  on,  V,  345;  VI,  266. 
A'erania  frenafei,  feeding  on  woolly  blight,  VI,  12. 
Veratrin,  error  corrected,  lY,  33. 
Verdigris,  iu  insects,  mm.,  Ill,  492. 
Ver  macaque,  under  skin  of  man,  V,  3,  59. 
Verminous  tracheibronchitis.     (See  Gapes.) 
Vermorel  ni>7,zle,  I,  263. 
Ver  moyocuil,  hominivorous  bot,  ref.,  V,  3. 
A'esicatory  insects,   review  of  Beauregard's  mono- 
graph, III,  2. 
Vespa  cuneata,  habits  of.  III,  129. 

extraordinary  numbers  of,  VI,  284. 
germanica,  habits  of.  III,  129. 
nests  in  a  trunk  in  India,  II,  113. 
Victorian  insects,  handbook  of,  lev.,  VI,  59. 
Vine  growers,  convention  of.  III,  352. 

leaf-hopper,  in  Xew  Jlexico,  m..  IV,  27;  ref.,  295. 
Vine-loving  pomace-fly,  found  in  hen's  feed,  II,  254. 


\'ine-weevil,  a  hothouse  pest,  IV.  222. 

black,  in  Canada,  ref.,  VI,  284. 
Vineyards,  an  intruder  in,  V,  343. 


Vinson:;:,  renresentoil  in  Ti 


VI,  196. 


steliifera,  on  Mango  in  .tHniaica,  IV,  334. 

on  Achras  sapota,  V,  1.59. 

food-plants  of,  V,  16". 

in  Leeward  Islands,  VF,  51. 
Virachola  isocrates,  destrnctiv.-  to  fruit.  III.  44. 
Viticulture,  new  Australian  journal  of  I,  328. 

international  meetiuifs,  II,  295. 
Vivaria,  for  insects,  how  to  be  lighted,  art.,  HI,  18. 
Volucella,  larva  parasitic  on  humblebees,  m.,  I,  5. 
Vrilleta  expausa,  on  Quercus  agrifolia,  IV,  260. 

W. 

Walking  slick  insects,  not  poisonous.  III,  410. 
ill  New  South  Wales,  ref,  IV,  90. 
Sarcophaga  bred  from,  V,  23. 
damaging  forest  trees,  ref,  V.  03. 
insect  destmying  forest  trees  in  Australia 

ref,  V,  Va. 
damage  by,  in  Jamaica,  V,  268. 
locally  known  as  scorpion.  V.  271, 
Walnut  caterpillar,  in  Nebraska,  ni..  V.  I;i5. 

scale,  on  pear,  VI,  328. 
Walshia  amorphella,  on  Hie  loco  weed,  II,  50. 
bred  from  gall  on  .\inorplia,  II.  281. 
parasitized    by  Phygadeuon   walshia-.    III 
153. 
Warble  fly,  injuring  hides  in  Kngland.  I,  355;  IV,  39 
in  Colorado,  II,  14.'j. 
in  Mississippi,  III.  466;  IV,  90. 
remedies  agains',  discussed.  IV,  4fi 
{See  (ilso  Bot. ) 
Wasp  or  wasps,  in  India,  II.  113. 
notice  of  paper  on,  IV,  83. 
destroyed  by  indigo  bird,  IV.  278. 
in  Kugland,  abundanre  of,  VI.  284.  334 
on  cotton,  VII,  241,  242. 
caprifig,  article  on,  IV,  128. 
digger,  article  on,  IV,  248. 
fossorial,  systematic  work  on,  ref,  V,  149. 
paper-making,  use  of  grape  bags  by,  art.,  IV, 

192-193. 
potter,  enein.v  of  paivnip  webworm,  V,  107. 
•ust-red  social,  an  ene;ny  of  weliworm,  VI,  253. 
Water,  hot,  against  rose-chafer.  III,  474. 

beetles,  probable  cause  of  train  stopping.  Ill, 
478. 

in  old  gasometer,  IV,  lOO. 
bug,  in  Treasury,  I,  68,  191. 

found  by  Dr.  Zabriskie,  art..  I V.  lU.s-Jim.  321. 
giant,  in  Louisiana,  IV,  210. 
an  interesting,  art.,  V,  18!t-l'.U. 
Water  skippers,  not  oaten  by  fish.  I.  100. 
Wax,  Chinese,  note  on.  III,  424. 

insects  producing.  III,  3.')2;  ref..  IV,  296. 

moths,  in  a  cupboard,  V,  260. 

Plodia  (Ephestia)  interpunctella  and  parasite  on, 

III,  158. 
producing  organs  of  bees,  VI,  3.10,  357. 
production  of  different  bees,  relative.  VI,  3rO. 
scale,  Florida,  introduciil  into  California,  1, 326. 
mistaken  for  Icer.va,  II,  55. 
on  guava,  II,  316. 
on  LeConte  iwar.  IV.  397. 
on  orange.  III.  398. 
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Wax  scale,  introJuctum  of,  A',  282. 

ill  Florida,  reC,  VI,  347. 
Weather,  iusects  Siiid  to  forecast,  V,  352. 
Weloterellus  (Websteria)  tritici,  l)ri?Gding  habits  of, 
V,  90. 

parasite  of  Isosoma,  VI,  151. 
Webworm,  beet,  art.,  V,  320-322. 
burrowing,  mm.,  II,  338. 
eaten  by  striped  gopher,  ref.,  V,  5. 
enemy  of,  \,  134. 
fall,  abundance  in  Canada,  V,  125. 
garden,  damage  by,  V,  55. 
in  Canada,  ref.,  V,  62. 
in  Massacliusetts,  ref.,  V,  213. 
might  be  controlled  by  irrigation,  V,  80. 
tiger,  enemy  of  fall  w.bworm,  ref.,  V,  1,34. 
Weevil,  "black,"'  iu  Blissiseippi  bull.,  nf.,  IV,  293. 
in  Maryland,  ref.,  V,  2. 
damage  to  wheat  and  rice  in  India,  I,  00. 
grain,  bisulphide  of  carbon  against.  III,  191. 
in  Australia,  ref..  Ill,  434. 
at  World's  Fair,  VI,  213,  221. 
granary,  iu  Canada,  ref.,  II,  3.36. 
iu  mullein  seeds,  V,  261 
in  Xew  York  report,  ref ,  IV,  353. 
of  the  Tertiary,  notice,  IV,  404. 
peas  infested  by,  temperature  of,  IV,  160. 
protecting  corn  from,  ref.,  V,  272. 

{See    aho    Bean,    Pea,    Grain,    Strawberry 
weevil,  etc. ) 
Western  striped  cutworm,  active  in  winter,  II,  383. 
West  Indian  rufous  scale,  art.,  IV,  380. 
West  Virginia  bulls.  31  and  32,  rev.,  VI,  1. 

Station  Report,  rev..  Ill,  435. 
Westwood,  J.  0.,  obituary  of,  V,  285. 
We.stwoodia,  ou  grass,  II,  327. 

on  sugar  cane,  VII,  430. 
Whalelione,  injured  by  Anthrenus,  I,  222. 
Whale-oil  soap,  experiments  with,  against  San  Jose 

scale,  VII,  293,  369. 
Wheat  aphis,  bulletin  on  remedies,  III,  256. 
in  Tasmania,  ref.,  VI,  37. 
in  Idaho  and  Washington,  VII,  202. 
bulb-fly,  iu  England,  ref.,  II,  337. 

worm,  from  spring  wheat,  m..  Ill,  247. 
(Sec  uUo  Meromyza  americaua.) 
fly,  iu  Sweden,  ref.,  IV,  2. 

companion,  ref.,  IV,  357. 
isosoma.     {.Sec  Isosoma.) 
nudge,  Thrips  preying  on,  I,  138. 

danger  of  importing  to  Australia,  1, 193. 
in  Canada,  I,  356. 

estimate  of  damage  caused  by,  III,  397. 
in  Sweden,  ref.,  IV,  2. 
bulletin  on,  rev.,  IV,  91. 
importation  of  parasites,  VI,  132. 
pest,  a  new,  art.,  VII,  4(i6-408. 
sawflies,  damage  by,  I,  111. 

little  danger  of  introducing  into  -Vuatralia,  I, 

19!. 
taken  near  Ottawa,  II,  2S6. 
in  New  York,  ref.,  II,  338. 

(8f('  <tho  Cephus  pygmreus,  etc.) 
stem-maggot,  iu  Cauada,  I,  356;  ref.,  II,  336;  V, 
C2. 
on  varieties  of  wheat,  II,  87. 
notes  ou,  ref..  Ill,  81  ;  IV,  ,3.57. 
stubble  burning  against,  VI,  151. 


Wheat  straw  worm,  in  Ohio  bulletin,  ref.,  IV,  357. 
in  Kansas,  ref.,  VI,  ■j.dK 

(See  also  Iscsoma  tritioi.) 
Thrips,  on  cotton,  VII,  27. 
weevil,  injury  in  India  by,  II,  61. 
(See  also  Grain  weevil.) 
Wheel  bug,  enemy  of  Nematus,  I,  37. 
enemy  of  honey  bee,  I,  88. 
northward  range  of,  VI,  341;  VII,  279. 
Whip-tail  scorpion,  not  poisonous,  I,  199. 

habits  of,  III,  334. 
White  ants,  iu  Mississippi,  I,  17;  II,  2S3. 
iu  Australia,  I,  340. 
in  fences  in  Soulh  Carolina,  I,  .383. 
eating  through  cloth  and  wood,  II,  253. 
ou  Pacific  coast.  III,  471,  472. 

(See  aho  Termes,  Termites,  etc.) 
"White  blast,"  caused  by  Thrips,  111,301;  VII, 393. 
White  cottony  scale,  in  Trinidad,  m.,  IV,  214. 
currant  scale,  in  England,  ref.,  II,  337. 
fly,  local  name  for  Aleyrodes  citri,  V,  224. 
destroyed  by  frost,  VII,  282. 
(See  aho  Aleyrodes  citri.) 
grub,  remedies  against,  art.,  I,  48-50;   II,  300; 
III,  5,  483;  VI,  63,  74,  153. 

vertebrate  enemies  of,  I,  229;  II,  195. 
in  strawberry  beds,  I,  325;  III,  364. 
in  Australia,  I,  364;  V,  45. 
life  of,  II,  372;  art..  Ill,  239-245. 
in  Ohio,  ref.,  II.  33  ;  V,  269. 
rotation  of  crops  against.  III,  5. 
of  Allorhina,  art.,  IV,  35. 
disease  of,  IV,  152. 

fungus  of,  ref.,  IV,  217,  281-282;  V,  70. 
iu  Illinois  report,  ref.,  IV,  293.   „^... 
art.  on,  ref.,  V,  75.  '    i.i, 

preference  for  higher  lands,  VI,  153. 
White-pine  weevil,  injuries  of,  III,  468. 
White  scale,  in  Nebraska,  m.,  IV,  133. 

(See  (iho  Scale,  fluted.)  titu 

Wild-plum  weevil,  ovipositiou,  I,  89. 
Willistonia  biciucta,  characters  of,  V,  239. 

esuriens,  characters  of,  V,  239. 
Willistoniidre,  characters  of  family,  V,  23»j."- 
Willow  cimbex  or  sawfly.     (See  Cimbex  anirt-ic-ina,) 
Willow-shoot  sawfly,  art.,  I,  8-11. 
Willow-slug,  yellow-spotted,  art.,  I,  33-37 
Wilsonia  brevivittella,  from  (Enothera  pou^,  i  ..382. 
"Wine  bee,"  so-called  Californian,  IV,  330. 
Wings  of  iusects,  evolution  of,  rev.,  A'l,  272. 
Winter  moth,  in   Europe,  I,  151;   II,  289;   III,  69; 

ref.,  IV,  2. 
Wireworins,  biologic  notes  on,  III,  246,  247. 

in  Sweden,  ref.,  IV,  2.  ..^g.„,    , 

remedies  against,  ni.,  IV,  45;  ref.,  269,  .i.W;  V, 

73,  74;  VI,  1.53. 
New  York  bulletin  on,  rev.,  IV,  231. 
(or  Diabrotica),  on  sugar  cane,  IV,  389. 
damaging  celery,  IV,  401. 
new  application  of  term,  IV,  404. 
in  Ohio,  m.,  V,  296. 
Wollastouia,  fooil  habits  of,  I,  198. 
Wood-borer,  mistaken  for  household  pest,  IV,  396. 
Wood-boring  beetles,  notes  on,  ref.,  VI,  206. 
Wood  louse,  iu  Mississippi,  I,  17;  II,  283. 
injuring  wine-bottle  corks,  I,  92. 
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Woodpeckpr,  downy,  feeding  on  codling  worm,  note 
en,  III,  348. 
golden-winged,  destroying  the  white  grul.   II 
195.  '      ' 

hairy,  feeding  on  parsnip  webworm,  A',  107. 
injuring  wood,  VII,  140. 
red  cockatoo,  enemy  of  boll  worm,  V,  242. 
vs.  tussock  moth.  III,  295. 
Woodwork,  damaged  by  Dermestcs,  III,  .344. 
Woolly  aphis  or  apple-louse,  French  remedy  against 
I,  89.       _ 

destroyed  by  English  sparrow,  I,  156. 
resin  wash  against,  II,  27G. 
soot  against,  II,  290. 
in  Australia,  II,  336. 
in  Oregon  bulletin,  ref..  Ill,  256. 
in  Washington  bulletin,  ref.,  VI,  2. 
in  Idaho,  m.,  VII,  202. 

root    aphis    or    plant-louse.      (i<ee    Schizo- 
neura  lanigera.) 
bear,  yellow,  eating  muskmelons,  II,  382. 
blight,  in  Tasmania,  VI,  12. 
Wren,  destroying  tent  caterpillars,  V,  266. 


Xanthlppus  zapotecus,  in  New  Slexieo,  VI,  31. 
Xauthium  trypeta,  article  on.  III,  312. 
Xantholinus  cephalus,   jirobablo   enemy   of   potati 

scab  gnat,  VII,  147. 
Xanthonia,  remarks  on  genus.  III,  492. 
Xenos,  habits  of,  V,  133. 

Xestobium  tesselatuni  =  X.  rufovillosum,  VII,  419. 
Xiphidium   ensiferum,   ovipositiou   and    embryonic 
development  of,  II,  222-225. 

embryology  of,  ref.,  \,  352. 
lonr'      idum,  not  described,  IV,  393. 
ov     usitiug  in  pith  of  twigs,  II,  224. 
Xiphidria  camelus,  parasite  of,  I,  169. 
"X.  0.  dust,"  as  an  insecticide,  111,361  ;  V,  73. 
Xyleb''-"'  -fRuis,  in  forestry  building,  VI,  227. 
or  "atus,  properly  Tomicus,  VI,  261. 
dispar,  injury  in  England,  II,  145,  337. 
larval  habits  of,  II,  279. 
boring  in  Liriodendron,  III,  41. 
jniiiriug  fruit  trees,  V,  17. 
-juring  grape-vines,  VII,  385. 
fuscatus,  ill  cypress  and  poplar.  III,  86. 

in  walnut.  III,  87. 
m  ,'.    ,^i,  rev.,  V,  134. 
j'lo.-igerusn.sp.,  descr.,  VI,  264. 
-perforans,  relation  of  cane  disease  to,  V,  51. 
notes  on,  V,  277  ;  VI,  198,  262,  337,  380. 
=  (?)  Xyleborus  pubescens,  A'll,  148. 
piceus,  on  sugar  cjiue  in  West  Indie.«,  IV,  342. 
incorrectly  referred  to  as  pubescens,  V,  51. 
,         oens,  in  walnut,  111,87. 
in  orange  bark.  III,  167. 
on  sugar  cane,  IV,  402. 
on  poplar,  VII,  148. 
pyri  =  X.  dispar,  II,  279  ;  VII,  419. 
sparsus  =  Pityophthorussparsus,  IV,  132. 
tachygraphus,  in  Liriodendron,  III,  41. 
Xyletinus  peltatns,  on  yellow  poplar,  VII,  150. 

injuring  furniture,  VII,  419. 

Xylocopa,  dead  from  unknown  cause.  III,  87. 

Monodontomerus  parasitic  on,  V,  141. 


Xylumigos,  revision  of,  rof.,  V,  140. 

Xylonomus  rileyi,  taken  on  Washington  Monument. 

Xylophasia,  revision  of,  notice,  IV,  155. 
Xyjoryctes  satyrus,  living  ..n  gram  r.K)U,  VII,  3i». 
Xy  lota,  larviv  living  in  rtowing  sap  of  tree»,  m.,  I, .',. 
Xyloterus  bivittatus,  injuring  epnice,  ref..  Ill,  4.15. 
=  X.  lincafus,  VII,  419. 
Jiolitus,  in  .\cer,  III,  87. 
Xylotrechus  nauticus,  on  Qucrnis  agrifulla,  IV,  262. 

biologiial  notes  on,  V,  34,  .15. 
-Xysticus  gulosus,  eating  Diabrotica,  II,  74. 

V. 
feast  cakes,  infested  by  beetles,  I,  2s4. 


Yellow  bark-louse. 


on  tea  plant  in  Ceylon,  II,  193. 


-fever  fly,  transmitter  of  contagion,  ni.,V,  210. 

in  Jamaica,  r  f.,  VI,  273. 
jackets,  injury  caused  by  sling  of,  IV,  169. 
scale,  resin  wash  against,  note  on.  III,  421. 

parasite  of  =  Encarsla,  m.,  IV,  168. 

introduced  from  Jajian,  V,  281. 

in  Louisiana  bull.,  ref.,  VI,  2. 
-spotted  sawfly,  art.,  I,  3.J-37. 
Yuccaborus,  food  habits  of,  I,  19Ii. 

synopsis  of,  ref.,  X,  279. 
Yucca  insectsand  Yucca  pollination,  art..  V,  300-310. 
raoth.     {See  Pronuba  and  Prodoxus. ) 

7.. 

Zachresta  dimidiata  u.  sp.,  descr.,  VII,  243. 
Zaglyptus  kincaidii  u.  sp.,  descr,  VI,  260. 
Zaitha  flumiiiea,  devouring  aquatic  anioials,  II,  201. 
Zaudoguatha  minimalis,  on  dead  leaves,  IV,  111. 

—  llermia  protumnosalis,  IV,  228. 
Zarhipus,  light-producing  larva  of,  m..  Ill,  ,320. 
Zatypota  sp.,  parasitic  on  C'hrisso  sp.,  VI 1,  279. 
Zebra  caterpillar,  on  cauliflower,  m.,  Ill,  338. 
in  Ohio,  ref.,  IV,  2. 
in  Canada,  V,  02. 
food-plants  of,  V,  125,  287. 
on  Pacific  coast,  V,  2.S7. 
parasitized  by  Telenonius  n.  sp.,  V,  289. 
parasitized  by  Trichogramnia  pretiosa,  V,289. 
Zele  atriceps,  parasitic  on  Coleophora  ep..  Ill,  59. 

nigricep^,  lutra-sitic  on  Crambus  zeellus.  III,  69. 
Zelus  bilobus    eggs,   Iladronotus  leptocorisa-  bred 

from,  IV,  124. 
Zeuzera  a.'sculi  =  Z.  pyrina,  VII,  138. 

coffea",  injuring  tea-plant,  1,  293;  II,  193. 
pyrina,  affecting  elms,  II,  29(.t. 
Smith's  article  on,  II,  386. 
in  New  York  City,  IV,  61;  VII,  136. 
injuring  maple,  IV,  77-78;  VI,  ,377. 
ravages  of,  in  Brooklyn,  art..  IV,  317. 
trees  affected  by,  IV,  319. 
not  abundant  in  Eur>piH>,  V,  204. 
article  on,  VII,  138-140. 
remedies  against,  VII,  139. 
{See  aim  Leopard  moth.) 
Zomonia,  new  insecticide,  mm.,  Ill,  272. 
Zonitis  mutica,  on  history  of.  III,  3. 
Zoology,  economic,  compendium  of,  rev.,  IV,  149. 
Zyga?na  minor,  pliwisni  in,  V,  61. 
Zyga'nida>,  stridulation  of,  II.  14. 
Zygops,  synopsis  of,  ref.,  V,  279. 
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